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Radiology. 


within the limits of practical possibilities, a review 

of the electrical situation as it exists from time to 
time. The range covered by this reference is a very 
wide one and includes branches of engineering with 
only an associative connection with electricity, such as 
the mechanical engineering aspects of power stations. 

Some branches of electrical science present few oppor- 
tunities for treatment in the technical Press and probably 
do not at any time receive the public acknowledgment 
to which their merits in the promotion of general well- 
being would appear to warrant. Thus, while the 
importance of the applications of electricity to medicine 
and surgery entitle them to a leading position in elec- 
trical work, we hear little of them compared with other 
applications of no greater vaiue, a paper like that read 
by Mr. Bernard Leggett before the I.E.E. last March 
being exceptional. 

This year we follow what has been our cus- 
tom for many years past in using the occasion of 
the annual congress and exhibition of the Institute of 
Radiology to present a survey of the year’s progress in 


if has always been our declared aim to present, 


the design of X-ray apparatus. The report of the 
exhibition prepared for us by Mr. E. H. W. Banner 
(which is concluded in the present issue) indi- 
cates a continuance of tendencies noted in previous 
years. Thus in connection with control gear it is 
apparent that the ‘‘ dual control’? fitted by some makers 
last year has come to stay, and it is now supplied with 
most makers’ apparatus. Broadly speaking, for diag- 
nostic work in surgery, X-rays are used for two purposes 
—screening and radiography. The former requires a 
high voltage, small current, and a relatively long time 
of application, whilst radiography requires generally 
a larger current for a.shorter time. Before the advent 
of dual control it was necessary for the operator to set 
his controls for the values of voltage and current re- 
quired, and then to reset both controls for taking a 
photograph. Dual control provides for separate control 
for voltage and current for both purposes, with either 
a change-over switch for switching from ‘‘ screening ”’ 

‘ radiography ’’ or a more elaborate device by which 
the change-over is effected automatically by the mere 
pressing of the aacmenant switch. It is now becoming 
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usual to transfer all controls to a trolley table on which 
all instruments are mounted, although in some 
apparatus such instruments as a milliammeter and a 
spark-gap are still fitted on the main plant. Spark- 
gaps are rapidly becoming obsolete; they serve very 
little purpose with present-day apparatus, but they are 
spectacular and may perhaps provide a selling point. 
When spark-gaps are used spheres are usual, although 
there are still a few point-to-point gaps to be seen. 

All of the firms in the British X-ray industry exhibited 
and also several film makers and other incidental trades. 
In addition, representative apparatus was shown by 
American, Dutch, and German firms. It is pleasing to 
find that there is now a self-protected British X-ray tube 
on the market; until this tube appeared the vast 
majority of tubes were made either under Coolidge 
(American) patents or ‘‘ Metalix’’ or Muller (Con- 
tinental) patents. British rectifying valves have been 
obtainable for many years, so that it is no longer essen- 
tial for apparatus makers to purchase either X-ray tubes 
or valves from abroad. 

The main features of the present exhibition may be 
summarised by saying that, while it included a few 
quite new features, these embodied nothing of so revolu- 
tionary a nature as characterised the advent of 
the hot-kathode or thermionic X-ray tube, or the great 
change ip outlook noticed some three years ago when 
numerous items of equipment, mainly on the engineering 
side, were completely redesigned to be more in keeping 
with needs arising out of the greater power now avail- 
able. These improvements have been continued each 
year, and the present is no exception, although all 
makers do not progress at the same rate ; while it is easy 
to pick out sets that appear very little different from 
those of a few years ago, the majority are entirely 
different as regards the design of the generating plant. 


In our ‘‘ Correspondence ’’ columns 

British Motor during the last month or so various 

Prices, views have been expressed upon the 
subject of the prices of electric motors. 
Messrs. E. P. Atuam & Co., Lrp., initiated the dis- 
cussion by suggesting that, as compared with the cost of 
petrol and gas engines doing the same work, the prices 
charged by British motor manufacturers were ridi- 
culously low—too low, in fact, to make the business 
profitable to the manufacturers and distributors.- Inevit- 
ably, the next correspondent, ‘‘ Sates ENGINEER,” 
pointed out that the cost of the motor was not the only 
cost—a pulley and starter being required. With this 
adjustment the price difference was not so marked, and 
could be accounted for by the fact that electric motors 
were better adapted to mass production than i.c. engines, 
and, moreover, the demand was increasing, further 
decreasing manufacturing costs. Messrs. Allam then 
said that the low cost was due to deliberate price-cutting 
and the effect upon the product was disastrous. They 
advocated a better job at a better price. 

This brought in the question of foreign competition, 
the Normanp Kxectrrican Co., Lrp., showing that it was 
the consumer who fixed the price by threatening to turn 
to the foreign product if the British manufacturer 
would not come down to the foreign price level. The 
company maintained, however, that British motors were 
still superior, and that British makers who were satisfied 
with a reasonable profit and discountenanced price-cut- 
ting were still far from bankruptcy. ‘‘ InsprcTor ”’ 
approved of the basis which the Normand Company put 
forward as the fair means of fixing prices, and then 
diverted the correspondence into another track by sug- 
gesting that guarantees were often worthless. To this, 
another manufacturer of small motors—Power Coy- 
tracts (Batwry), Lrp.—replies in this issue that faulty 
material or workmanship will show up in three months ; 
therefore the usual twelve-months’ guarantee is ample. 
It also maintains that a conscientious firm will always 
stand behind its products whether a fault develops 
within the guarantee period ér later. 
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The position disclosed appears to be as follows: 
British manufacturers of electric motors do not have to 
meet the competition of i.c. combustion engines, but that 
of foreign electric motor makers. If their prices are 
fixed at too high a level they lose business to the 
foreigner ; if at too low a level they must eventually go 
out of business altogether. It seems, however, that they 
are able to sell cheaply and make a living by efficiency 
of production. Low prices mean a smaller discount per 
unit to the distributor, but the demand, being fostered 
by low prices, should expand, enabling more units to 
be sold. As regards guarantees, we think that a reput- 


‘ able firm will stand behind its products; the others 


should not last long in such a competitive market, where 
not only low prices, but also a high standard of perform- 
ance, can be insisted upon. 


WE have had occasion in the past to 

All-electric- draw attention to the lack of reliable 

home Costs. statistics as to the costs of running all- 

electric homes. In our “ Electricity for 
the Home ’’ section in both this and our last issues may 
be found a wealth of information bearing on this subject, 
with actual figures obtained for residences of various 
sizes from a servantless five-room flat to a large London 
house of fifteen or so rooms in which a staff of servants 
is employed. 

Two notable features of these statistics are the oppor- 
tunity afforded to arrive at what are economic ratés of 
electricity supply for all-electric service, and the sup- 
port given to the advocates of thermostatic control for 
room warming. 


In our issue of December 5th we drew 

The Fulham attention to the absence of any pro- 

Inquiry. posals for transmitting into London at 

a reasonable cost an amount of elec- 

trical energy equivalent to the output of the proposed 
power stations at Battersea and Fulham. 

The reason for the non-existence of such proposals will, 
we think, be evident from the evidence given last week 
by Mr. H. Hopson and Mr. J. R. Bearp on behalf of the 
Central Electricity Board at the inquiry into the appli- 
cation of the Fulham Borough Council to extend its 
generating station. 

The additional costs worked out for the cheapest 
method of transmitting 300,000 kW into London from 
a point down the river, even supposing the method to 
be practicable—which we doubt—provides in our view 
an effective reply to critics of the scheme. 


Last week Mr. G. M. Giuuett, the 
The Mission Parliamentary Secretary of the Depart- 
to Egypt. ment of Overseas Trade, announced 
the Government’s intention to send a 
Trade Mission to Egypt. This is the fifth mission of 
its kind. The first, of which Sir Hugo Hirst, Bt., was 
a member, examined the conditions in Australia. 
Others went to South America and South Africa, while 
at present a mission, in which Col. R. K. Morcom is 
included, is making a study of Far Eastern markets. 
The fact that Sir Arthur Balfour is chairman of the 
Egyptian Mission makes it certain that the investigation 
will be a thorough one and that the mission’s report will 
be a useful and suggestive document. Sir Arthur Bal- 
four presided over the Committee on Industry and 
Trade, which was appointed in 1924 and produced a 
series of reports which made a searching analysis of 
industrial and commercial conditions and put forward 
many fundamental proposals. The electrical industry 
may feel aggrieved at the absence of a representative 
from the personnel, but the fact remains that unless 
these missions are to be abnormally large, and conse- 
quently unwieldy, several important industries must 
remain unrepresented directly. There is, however, a 
good deal of electrical business to be done in Egypt, as 
the expanding imports have shown, and we trust that 
the mission will give due attention to that aspect of the 
Egyptian situation. 
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The Radiological Exhibition. 


Continuance of improvement in design, without radical departure from current practice, the general 
adoption of dual control of X-ray apparatus, and a British self-protected tube. 


By E. H. W. BANNER, M.Sc., A.M.IE.E., A.Inst. P. 


(Concluded from page 1040.) 


A large 200-kV set shown by Schall & Son comprises 
» rectifying equipment of two rectifiers and two smooth- 
ing condensers, the resulting voltage wave-form ripple 
heing about 5 per cent. 

An example of a modern contro] table is given in 
tg. 13, where Messrs. Newton & Wright’s dual-control 


Fig. 6.—Mobile Set Mounted in Car. 


trolley table is illustrated. InstaHations such as that 
shown in fig. 7 by Messrs. Cox Cavendish are not 
common. The whole plant is self-contained, the con- 
trols being fixed to the apparatus cabinet instead of 
being on a trolley. A self-rectifying tube is used, and 
it will be seen that the set serves for both over- and 
under-couch work, as well as for vertical use. Fig. 8 
shows a simple portable set by Messrs. Stanley Cox; the 
transformer carries the tube, which is_ self-rectify- 
ing, and a separate case contains the controls, includ- 
ing the auto-transformer. Voltage control is provided 
for the range 60 to 90 kV. The set is rated at 90 kV, 
30 mA. The business-like mobile set shown in fig. 6 is 
made by X-rays, Ltd. When erected, it is capable of 
dealing with both vertical and horizontal couch work. 
The car contains a fully-equipped dark room and a 
generator of 2.7 kVA driven directly from the engine. 
The output is about 90 kV and 30 mA, a self-rectifying 
X-ray tube being used. 

A portable set of the trolley type is made by Messrs. 
A. EK. Dean & Co. The transformer is contained 
in the cabinet, the controls are on the front of the 
sloping top, whilst the rear of the top carries insulators 
leading away the e.h.p. current through a milliammeter 
in the main circuit and a filament ammeter in the 
X-ray tube circuit. It will be noted that both these 
instruments are in the e.h.p. circuit, and so require 
electrical screening to prevent brushing and flash-over. 
Actually special cases are used, called ‘‘ anti-corona,”’ 
in which all external surfaces are well-roynded edges, 
points being avoided. Voltage control is in three steps 
—55, 65, and 75 kV. With the set may be used a self- 
protected tube or a Coolidge tube in a box, the tube 
actually being on the trolley and projecting to the rear 


of the table. The tube shown was an Andrews “ Pro- 
texray.’’ This firm also exhibited a 4-valve set recently 
re-designed, using British rectifying valves by Newton 
and Wright; the usual dual-control and trolley are 
parts of the new set. 

The ‘‘ Protexray ’’ tube of Cuthbert Andrews is the 
first British hot-kathode or thermionic tube marketed, 
although the firm has made gas tubes for many years, 
and it is interesting to note that there is still sufficient 
demand for gas tubes to keep one man continually 
occupied in their manufacture. Fig. 10 shows the 
general appearance of the 3-kW water-cooled model as 
now made, the first model of the ‘‘ Protexray ’’ tube 
having been exhibited in 1928. The vacuum is appre- 
ciably lower than that obtaining in a Coolidge tube. 
Both radiator and self-cooled tubes are made in sizes 
for dealing with 3 and 6 kW, whilst larger water-cooled 
tubes can deal with 6 and 10 kW. These ratings are 
all based on an exposure of one second and on 4 
rectified circuit, but if no other rectifier is used the 
maker does not recommend the use of over 90 kV peak. 
If the target is appreciably warm from a previous 
exposure the loading in kV x mA x seconds should be 
reduced by 25 per cent., but the above term should not 
be held to be rigid, as the product of the three units 
may be increased somewhat as the time is reduced. 
Thus, it is found that it is more efficient to use a tube 
near its maximum load for a short period instead of a 
smaller load for a longer period. 

The Philips ‘‘ Metalix ’’ valve is shown in section in 


Fig. 7.—Self-contained Plant. 


fig. 12, where it will be seen that the anode is com- 
pletely exposed to the air, a fact which leads to efficient 
cooling, helped by the fins which form an integral part 
of it. The use of black glass results in absence of light 
emission, which is a useful feature. The almost com- 
plete surrounding of the filament by the anode leads to 
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a lower voltage drop ; in general, it is about half the drop 
in a glass valve. In addition to the specialities men- 
tioned, the following were also exhibited by the various 
firms referred to in each case. Messrs. Newton & Wright, 
Ltd., showed a simplified couch for supporting a patient, 


Fig. 8.—‘‘ Autogram ’’ Portable Set. 


with a tube above or below, including leads to the X-ray 
tube below the couch in the form of concentric tubes, the 
high-voltage lead being inside and away from contact 
with patient and operator. Rectifiers have been made 


Fig. 9.—Cable-testing Plant, 132 kV. 


for the trade for some years, and each is guaranteed 
for one year. Mechanical rectifier sets are also made, 
but as is the case with other makers also the sale of these 
is declining. Control tables generally are as previously 
described, namely, all metal, with instruments at or 
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near earth potential and dual control. This firm made 
a large three-phase set for the Middlesex Hospital some 
years ago designed for treatment work at 250-kV peak, 
10 mA. 

Some electro-medical) equipment, as well as X-ray 
apparatus, was on show, in particular diathermy 
apparatus. This consists of a high-frequency generator, 


WATER CHAMBER | 


ANODE CATHODE 


Fig. 12.—Section of ‘‘ Metalix ’’ Valve. 


usually of the spark type and operating at frequencies 
of from one to four million cycles per second. These, 
too, have been improved in design of late years, the 
latest being the valve generator of Messrs. Phillip 
Creswick, shown last year. This set follows the lead of 
wireless in the displacement of the spark generator by 
the three-electrode valve. A lamp emitting invisible 


Fig. 13.—Trolley Ward Unit. 


infra-red rays was shown by Messrs. Cox Cavendish, 


and other lamps for ultra-violet-ray treatment were 


exhibited by several firms. 
The supply to an X-ray tube being high-pressure 
unidirectional current, with or without smoothing, 
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upplications to purposes other than that of the genera- 
tion of X-rays present themselves, one of the obvious 
uses to an engineer being for cable testing. X-rays, 
Ltd., lists several sets for this purpose and, .although 


ihese were not actually on view, they merit ssufficient “ 


interest to have attention drawn to them. Fig. 9 
shows a two-valve set designed for voltages up to 132 kV 
and suitable for testing all types of single-core or multi- 
-ore cable ; the set consists of transformer units built up 
for cascade connection. 

On the stand of the Medical Supply Association 
electro-medical apparatus was predominant, including 
\pparatus for supplying direct current (galvanism) and 

nterrupted current (faradism), together with rhythmic 
interrupting gear, &c. The newer apparatus works 
rom a.c. mains with a double-anode rectifying valve. 
Ultra-violet lamps of the are and mercury-vapour types 
vere shown. The X-ray equipment included a single- 
valve set for 100 mA output. 

Automatic time switches are now common with most 
ets; the need for these becomes imperative with the 
advent of high power and consequent short exposures. A 
uew model by the General Radiological and Surgical 
Apparatus Co. gives automatic exposures down to 1/100 
f a second, and as very short exposures involve a very 
‘ew cycles it is necessary to arrange for synchronisation 
.o that the same point on the wave may be switched on 
-ach time ; otherwise the resulting output from the trans- 
‘ormer would be different for successive exposures. 

The elimination of rheostats from the main trans- 
ormer controls is now a general feature; this firm also 
pplies it to their filament transformer controls, a con- 
‘act arm sliding directly on the primary winding. 

Messrs. Watson & Sons (Electromedical), Ltd., ex- 
iibited diathermy sets up to 400 W output, intended for 
}oth medical and surgical (cautery) work. Their four- 
valve X-ray set has been redesigned, and a one-valve 
ind two-condenser set has been shown in fig. 5. A new 
set of apparatus shown for the first time by this firm is 
ihe stabiliser for mains use. It consists of a system of 
iransformers, chokes, and condensers, some of the chokes 
saturating so that, with a large fluctuation of input 
voltage, the secondary fluctuation is small. A demon- 
stration with an artificial line-voltage varying device 
showed a secondary voltage variation of about 2 per 
cent. for about 50 per cent. variation of primary vol- 
iage. The stabiliser is intended for the control of the 
lilament current of the X-ray tube where a small varia- 
tion results in a relatively large change in tube current. 

Another new exhibit was a Grenz ray generator. 
Grenz rays consist of very soft rays having wave-lengths 
hetween 1 and 3 A.U., and generated by about 4 to 12 kV. 
The rays are extremely soft and are half absorbed by 
about half a millimetre of skin. The tube is somewhat 
like an X-ray tube, but is smaller, as it has to deal 
with lower voltages; owing to the softness of the rays, 
« window for their emission from the tube is made of 
Lindemann glass. Fig. 11 shows a section of the tube. 

The portable set of Messrs. Philips Lamps, Ltd., 
shown last year has been extended in application by 
the provision of a small generator for driving from a 
motor-car in cases where no electric supply is available. 
The generator is mounted on a bedplate and geared to 
rollers, which are engaged by one of the rear wheels 
of the car, no jacking up of the rear axle being 
necessary. 

A dosimeter reading directly in R units for deter- 
mining when a predetermined quantity of X-radiation 
has been administered was also shown by this firm. 
Briefly, it consists of an ionisation chamber containing 
an electrometer, which is charged by a local supply 
and discharged by receiving the radiation being 
measured. Successive discharges operate to show on a 
dial the number of R units received. A self-contained 
radium element provides a means of checking calibra- 
tion when required. 

Generally speaking, it may be said that this year’s 
exhibition does not stand out from among others of the 
series by virtue of any remarkable innovation, and that 
trends noted in previous years have been satisfactorily 
developed. 
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A Safe Lathe-dog. 


of gripping shafts. 


By J. T. TOWLSON. 


EANS for gripping machined shafts, such as 
the finished shafts of motors, generators, .and 
the like of all diameters are various, but the 


writer knows of none so useful and safe as that shown 
in the accompanying sketch. 


Those familiar ‘with the work of tightening up and 
returning commutators of motors and generators 
will know that for such operations the armature 
shafts need to be held very tightly by some kind 
of carrier, driver dog, or clip; this is not infre- 
quently effected by placing a rough piece of steel at the 
key-way at the pulley end of the armature, and grip- 
ping the shaft and the piece of steel with rough 
clips, &e. 


Such means, it is true, are effective, but being very 
rough they might seriously injure a machined shaft. The 
writer, designer of the lathe ‘‘ dog ’’ described, having 
turned and supervised the turning of commutators, 
has found it highly satisfactory in practice. 


Figs. | and 2.—Shafit Figs. 3 and 4.—Hangers 
Set up in Lathe. for Lathe-dogs. 


Referring to the drawings, fig. 1 represents the pulley 
end of an armature, or of any machined shaft with a 
key-way in the end. a' and a? are the usual driving 
pins fixed diametrically opposite in the catch-plate of 
a lathe. B is the lathe ‘‘ dog ”’ referred to, and is cast 
in steel, the bore of the particular dog shown being 
3 in. cc are the driving horns of the ‘‘ dog,’’ another 
view of which is given in fig. 2. pb is a standard key- 
piece, well fitting in the key-way of the armature-shaft, 
and conjointly in the keyway cut in the ‘‘ dog.’’ E isa 
safety pad of copper, or of soft brass, and easily renew- 
able, and this pad is gripped to the shaft by the set 
screw P. 

Figs. 3 and 4 show a substantial board hung in a 
handy place in the shop, having wood plugs, with sizes 
cut in and blacked, on which the dogs are hung when 
not in use. The front ends of these wood plugs are 
well radiused, and so are the edges of the bore of each 
particular dog. Such radiusing of the bore of the dogs 
not only prevents damage to the “ dogs,’’ but gives 
an easy entrance of the plugs into the dogs when being 
hung up. 

Previous to the adoption of this device in an elec- 
trical machine-shop damaged shafts were common, but 
now they are quite the exception, while the endurance 
of the ‘‘ dog ’’ is considerable. 
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A Diversified Industry. 


Some Strange and Apt Occupational Terms. 


By G. E. MOORE. 


not, generally speaking, regarded even by 

students and the like as worthy objects for 
study. Yet much useful matter, often collected and 
made available at great cost, may be found therein. 
Such a one is the imposing ‘‘ Dictionary of Occu- 
pational Terms’’; it is issued by the Ministry of 
Labour, and its compilation must have entailed much 
patient work. This weighty book has a glossary of more 
than twenty-nine thousand different ways of earning a 
living. On every page one is astounded by the variety 
of jobs possible, and by the number of occupations which 
one never suspected or which (to say the least) are indeed 
strange and diverting. For instance, there are such 
queer trades as barley-sugar twisting, blood-collecting, 
lead-digesting, and even egg-breaking (at the which 
must surely be more amateurs than professionals !) ; while 
apparently there are such mysterious figures in industry 
as wuzzers, swissers, can-wallopers, and cheese-winders. 
The name is no criterion of the nature of a worker’s job, 
for a pulpit man is a foundry worker, a woffler repairs 
scales, and a fat boy toils in a quarry. 

The electrical industry is represented by a goodly 
variety of workers ; for instance, under the direct classi- 
fication of ‘* electric ’’ and the like may be counted over 
one hundred occupations. Most of them are self- 
explanatory. One did not know that some existed; 
others merely seem ridiculous by reason of meticulous or 
over-stressed differentiation. And the ordinary reader 
(accustomed only to workaday peculiarities in his own 
‘line ’’) will find a certain number of eccentric elec- 
irical trades. 

An electrical engineer is defined as a trained and 
qualified technical man either employed in design and 
construction of electrical plant and apparatus, or (in a 
supervisory capacity) in control and operation of elec- 
trical plant and apparatus in service.’’ <A wireless 
engineer is introduced as ‘‘ an electrical engineer (q.v.) 
skilled in the installation, maintenance, and repair of 
wireless apparatus . *? and such duties as the erec- 
tion of aerials, testing for faults, and the like are 
enumerated. 

A specific definition of duties may, in these days of 
specialisation, he easy and accurate. Yet in such an 
instance as the following particularisation seems 
somewhat futile and ridiculous: a ‘‘ meter maker, 
meter fitter, electrical meter maker. electrical meter 
fitter is an instrument maker (q.v.) who screws, solders, 
insulates and puts together component parts of electric 
meters, using screwdrivers, files, pliers, spanners, solder- 
ing bits, varnish brushes, and by replacing worn or 
defective parts.’’ 

The name of the electrician is legion. He may be a 
chief, assistant, or merely an ordinary electrician, or 
he may be an “‘ electrician-in-chief (cable ship) ’’ ; and 
his duties may be indicated as appertaining to cable 
ship, film producing, factory, house, rolling stock, sea- 
going, theatres and music halls, or tramways; he may 
possess an assistant, an ‘‘ assistant (film producing),’’ a 
labourer, or a mate; while, although ‘‘ electrician (Post 
Office) ’’ is duly given a place, he is not officially recog- 
nised in P.O. classification—one gathers that he is a 
somewhat sheepish employé lurking timidly in the back- 
ground. A rather curious term—cirewitman—caught 
the writer’s attention: apparently Azs job consists of 
clearing line faults, but, like the last-mentioned unfor- 
tunate, he is not recognised ! 

Of wiremen and linesmen, electric light makers, elec- 


publications and Blue Books are 


trical signal men, testers, metermen, wire coverers, 
winders, clock men, magneto hands, instrument makers, 
electrolytic workers—of each of these, and the like, 
there are several kinds set forth. And (of course!) one 
meets various forms of inspectors, including even an 
inspector of fuse boxes; while of the different 
‘* examiners (viewers) ’’ one bears the title of wire over- 
looker. There is naturally a great number of different 
assemblers ; in one place at least the assembler is quaintly 
though accurately referred to as a ‘‘ putter-together,”’ 
but that figure in workshop life—the expert with the 
putting-on tool—is absent. 

Naturally, there is a great number of specific elec- 
trical workers. One would not have imagined that many 
of these existed, but upon glancing down the varied list 
one at once appreciates the necessity for them. The rami- 
fications of the electrical industry are impressive. 
While this is not the place to describe, or even merely 
indieate, the numerous relevant occupations there are 
many curious jobs which (to the average reader) are in- 
teresting or unusual enough to mention here. 

Some of the uncommon occupational terms explain 
themselves. One notes, for example, that there are 
carbon brush copperers, accumulator (t.e., plate) 
sawyers, third-rail repairers, armourers (of cables), 
mica gaugers, electrical primers (ammunition), and 
cord examiners (telephones). The electrical furniture 
maker is found to be allied with electrical ware or elee- 
trical fittings maker. An impressive individual is the 
electrification ganger. Sample maker (cables) must be 
important, for his work (which consists in preparing 
short lengths of cable for exhibition) is minutely 
described. The tar-hot/ing man, whose work is in con- 
nection with the coating of armoured cables, seems 
familiar, but the writer must confess that he has never 
met the frepot boy—who attends to linesmen’s portable 
fires. 

Lamp-making appears to involve a unique variety of 
terms, such as the collarer, the cap fixer, the burner-in 
(or sealer); while the duties of the gauger (who weighs 
filament lengths) and the ager (more readily recognised 
as flash-ager) are carefully described at length. An 
incidental worker—the gas and candle fittings adapter— 
is rather significant. and we are told that by means of 
the lathe, screwing tools, and brazing tackle he alters 
and adapts gas and candelabra fittings to suit electric 
light. 

The familiar ‘‘ sparks,’’ then, fills many réles. Yet 
one feels conscious that, comprehensive though the list 
of occupational terms may be, there must be many gaps. 
This is inevitable, for not only is the industry continu- 
ally growing and in some cases adapting or overlapping 
non-electrical work, but there must obviously be no end 
to the specific jobs that are possible and the local or 
general names that may be coined. In this there is 
much to cheer and hearten everybody—save only the 
compilers of such a work as the ‘‘ Dictionary of Occupa- 
tional Terms.’’ Whether the writer did not study the 
mighty book closely enough, or whether the persons 
in question are over-modest, it is impossible to say, but 
he did not encounter the makers of electrical combs, 
magnetic belts, or galvanic corsets. However, the 
Dictionary shows that there is nothing to stop one of 
these benefactors masquerading as somebody else. Con- 
cluding, he regrets that in a staid work like the 
Dictionary no place could be found for those technical 
colloquialisms which enliven and even enrich industrial 
life. 
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Electricity Supply in Paris. 


Details of a Typical Outdoor Transforming Station on the High-voltage Interlinking System. 


By CHAS. J. WEBB, A.I.A.E. 


culminated in the supply of electricity in the Paris 
area being now entirely in the hands of two groups, 
one consisting of the Union d’Electricité and the other 
{ the Compagnie Parisienne de Distribution d’Elec- 
‘ricité and the Société d’Electricité de la Seine. As the 
result arrangements are now in progress for linking the 
listributing systems of the various power stations (fig. 1) 
nd, as part of that work, the last-named company has 
recently completed a 10,500/60,000-V transforming sub- 
tation at Conflans, just beyond the south-eastern limits 
of Paris. Normally the sub-station transmits power to 
‘he Nation sub-station at the east-end of Paris, whence 
t is distributed for general lighting and power purposes 
and also partly for traction purposes on the Paris under- 
vround electric railway. The Conflans station is also 
inked with one at Villejuif, while both are connected to 
one further south, at Chevilly, which eventually will 
set as a receiving station for hydro-electric power trans- 
mitted from central France. 

The Conflans sub-station, which was constructed by 
the Société Parisienne pour |’Industrie des Chemins de 
rer et des Tramways Electriques, is of the out-door type 
wnd comprises six 21,500-kVA transformers built by the 
société Savoisienne de Constructions Electriques of Aix- 
les-Bains as the sub-contractor. These transformers are 
ol the self-cooled type (fig. 2) and are arranged in two 
vroups of three; on the incoming side they are fed by 
tive lines at present taking power from the generating 
station at Ivry, and on the 60,000-V side there are seven 
transmission lines: two running to the power station at 
St. Denis to the north of Paris, two to the Nation sub- 
station, and three to that at Villejuif. A double set of 
bus-hars is provided on both the 10,500- and 60,000-V 
sides. The plant has been so designed that the number 
of incoming feeders may be eventually increased to five 
and those on the outgoing side to seventeen. 

The 10,500-V apparatus has been installed indoors 
in ferro-concrete compartments designed to restrict the 
urea of damage should an explosion occur at any time. 
The switches are enclosed in cabins entirely separated 


if will be recalled that recent negotiations have 


Fig. 2.—The Conflans 10,500/60,000-V Sub-station. 
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from each other, ready access to each 
being available from the outside of the 
building. The transformers are erected 
in the open air on massive blocks of 
cement let into the ground, while the 
apparatus is erected on, or supported 
from, ferro-concrete girders carried by 
pillars of similar material, the cost of 
which is stated to be less than that of 
steelwork. 

The 10,500-V feeders, which are each 
capable of transmitting a load of 21,500 
kVA, consist of three three-core cables of 
200 sq. mm. section. In order not to 
have to put a complete feeder entirely out 
of circuit in the case of a fault or break- 
down of the line, sectionisers are pro- 
vided by means of which any one of the 
three cables can be cut out. The ends of 
the feeders are protected by triple-pole 
switches having a rupturing capacity of 
a million kVA. The two groups of trans- 
formers are connected to the control board 
by three-conductor armoured cables. 
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The transformers each comprise three 7,166-kVA self- 
cooled elements. The primaries are delta and the 
secondaries star connected, the neutral being connected 
to earth; the 60,000-V switches have a rupturing 
capacity similar to those on the 10,500-V side. Means are 


provided on the ‘control. board for ‘simultaneous isdlation 


on both the incoming and outgoing sides. The two 
feeders running to the Nation sub-station are protected 
by switches having a rupturing capacity of 1,500,000 
kVA. Each is provided with two sets of metering devices 
contained in the same compartment, there being two 
current transformers and two potential transformers. 
The two feeders extending to the St. Denis power station 
have one-million-kVA switches, but have so far not been 
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equipped with metering instruments. The 10,500-V 
bus-bars are fitted with means for registering the total 
active and reactive power transmitted. In addition, a 
record of the average power delivered is automatically 
made every fifteen minutes by means of ‘‘ Maxigraph ”’ 


* instruments. ‘The feeders running: to the St. Denis 


power station and the Nation and Villejuif sub-stations 
are equipped with the Dupuy-Tinel-Fallou system of 
bi-directional differential relay protection. 

The supplementary services of the Conflans sub-station 
are furnished by two 10,500/220/127-V transformers. 
The installation also comprises a 40-ton travelling crane 
for handling the transformers, an oil-treating plant, and 
a special transformer for oil testing at up to 80,000 V. 


A Note on Electrical Theory. 


The relationship between its pure and applied aspects, with especial reference 


to the importance of mathematical methods. 


By G. 


HE exact nature of the relation between the 
| mathematical theory of electricity and mag- 
netism and the branches of applied theory having 
their foundation therein has hitherto received but slight 
attention. It is evident that the understanding of 
applied electrical theory is much assisted by a knowledge 
of the fundamental theorems of electricity and mag- 
netism, as developed for the purpose of mathematical 
treatment, and it follows that the study of theoretical 
principles has an important connection with modern 
utilitarian development. In the present paper an 
attempt is made to outline the development of the more 
important theorems with a view to indicating their con- 
nection with modern practice. 

The difficulties encountered by modern theorists are 
often traceable to discrepancies in matters of funda- 
mental detail. In view of the present scope of electrical 
theory, it is admittedly difficult to discern tenable 
principles, which alone must be relied upon to carry the 
complete theoretical structure, but the fact that further 
progress depends largely upon such discernment is 
manifest. For this reason it seems highly necessary to 
give due consideration to theoretical principles. 

It is an unfortunate fact that the practical engineer 
tends to regard the mathematician somewhat askance, as 
though his researches had but the slightest connection 
with practice. This idea is entirely erroneous, and tends 
to prevent progress. It must be remembered that elec- 
trical theory is a mathematical science—an exact science 
founded and dependent upon mathematical principles ; 
its rapid progress has been largely due to the high state 
of development of mathematical analysis prior to the 
fundamental discoveries of the eighteenth and nineteenth 
centuries. It is no less important to bear in mind that 
greater truth than is represented by the assumptions on 
which a calculation is based cannot appear in the result. 


The Experimental Researches of Faraday. 


It would be difficult to over-estimate the importance of 
Faraday’s researches in electricity and magnetism. 
They may be regarded as forming the groundwork upon 
which the mathematicians responsible for the present 
state of electrical theory have based ‘their inquiries. 
Faraday’s discovery of electromagnetic induction stands, 
in itself, as one of the greatest discoveries of science. 
The experiments leading to this discovery were inspired 
by the hope of discovering some analogy between the 


WINDRED. 


efiects of electricity in motion through a circuit and 
static electricity. On August 29th, 1831, Faraday 
wound two coils of wire on to opposite sides of a soft-iron 
ring, connecting one coil to a battery and the other to 
a galvanometer. It is described in Faraday’s own words 
that: ‘‘ When the contact was made, there was a sudden 
and very slight effect on the galvanometer, and there was 
also a similar slight effect when the contact with the 
battery was broken. But whilst the voltaic current was 
continuing to pass through the one helix, no galvano- 
metrical appearance nor any effect like induction upon 
the other helix could be perceived.’’ * 

Arrangements have already been made by the Royal 
Institution, where Faraday worked for many years with 
Sir Humphry Davy, for the recognition of the centenary 
of this great discovery. In 1833 Faraday introduced a 
new terminology which has persisted to the present day : 
involving the notion of two electrodes, a cathode and an 
anode, to which there flowed cations and anions, respec- 
tively. The process of electricity generation in a battery 
he termed electrolysis. Faraday’s researches in elec- 
tricity were published in a number of journals, includ- 
ing the Proceedings of the Royal Institution, the Phslo- 
sophical Magazine, and the Quarterly Journal of Science. 
They were reproduced in various forms from about 1831 
to 1857, and most editions of the ‘‘ Experimental Re- 
searches in Electricity ’’ are now rare. 


Mathematical Development of Faraday’s Discoveries. 


Among the mathematicians who developed the work of . 
Faraday, the foremost was James Clerk Maxwell, who 
studied Faraday’s ‘‘ Experimental Researches ’’ at Cam- 
bridge and determined to interpret them in mathe- 
matical language. It is indeed fortunate for electrical 
theory, and the practical developments which are the out- 
come thereof, that Maxwell was not only a trained mathe- 
matician of high order, but was also capable of putting 
the results of experiment into mathematical form—a by 
no means ordinary ability which enabled him to put the 
ideas of Faraday before his mathematical contem- 
poraries. Maxwell’s famous ‘‘ Treatise on Electricity 
and Magnetism ’’ was published in 1873 and was 
probably commenced about 1865, in which year Maxwell 
resigned his professorship of natural philosophy at 
King’s College, London, and returned to his estate in 


*From the description presented to t 
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scotland. In 1871 he returned to Cambridge as the first 
Cavendish Professor of Experimental Physics. 

To all except trained mathematicians familiar with 
the methods of the Cambridge school, Maxwell’s work is 
of extreme difficulty. There is an explanatory volume,’ 
now long out of print, by Sir J. J. Thomson, at one time 
Cavendish Professor at Cambridge. 

The first of Maxwell’s attempts to interpret mathe- 
matically the conceptions of Faraday, and to establish a 
mechanical conception of the electromagnetic field, was 
communicated in a memoir to the Cambridge Philo- 
sophical Society.* In the first part of this paper Max- 
well identifies Faraday’s lines of force with the lines of 
flow of a liquid and shows that on this analogy the 
magnetic induction is expressible as the velocity of an 
incompressible fluid. The memoir is of considerable 
mathematical interest as containing the first indication 
of the physical significance of the vector operators cur! 
and div which had been used some years before, notably 
by Sir G. G. Stokes, but in a purely mathematical 
connection. 

Maxwell’s researches were contemporary with those of 
sir W. Thomson (afterwards Lord Kelvin) from whose 
writings he obtained many valuable suggestions. At the 
hands of Maxwell was developed a complete electro- 
magnetic theory embodying the results of his many re 
searches and extending the electromagnetic theory of 
light to an investigation of the optical properties of 
crystals. 

The practical importance of electromagnetism requires 
no demonstration. In answer to the question as to what 
constitutes the most important experimental discovery 
in electricity we should probably be correct in suggest- 
ing electromagnetic induction, the discovery of Hans 
Christian Oersted, of Copenhagen, in July, 1820. From 
his experiments, comparatively simple in principle, has 
grown a branch of electrical theory essential to the 
development of electrical machinery and apparatus. 
Once again it required the assistance of the mathe- 
matician to develop this discovery, and this assistance 
was given by Biot, Savart, and Ampére very shortly after 
the appearance of Oersted’s paper describing his experi- 
ments. Ampére’s investigation, which is of an advanced 
mathematical character, is among the classics of applied 
mathematics. It contains, in addition to the first con- 
ception of the ‘‘ magnetic shell ’’ which has proved of 
great importance in electromagnetic theory, an ex- 
pression for the force between two elements of circuits 
carrying currents. Maxwell has said of this memoir 
that: ‘‘It is perfect in form and unassailable in 
accuracy ; and it is summed up in a formula from which 
all the phenomena may be deduced, and which must 
always remain the cardinal formula of electrodynamics.” 


Electromagnetic Wave Theory. 


The theory of signalling by cable has its origin in a 
correspondence between Stokes and Kelvin in 1854. 
Extension of the work of Kelvin on this subject was made 
in 1857 by Kirchhoff, who showed that the electro- 
magnetic disturbance is propagated along the cable with 
a definite velocity c. The value of this constant had 
been determined some little time previously by Weber 
and Kohlrausch, who showed by comparing two different 
methods of discharging a Leyden jar that o=3.1 x 10"° 
cm./sec., approximately. It is interesting to note that 
this is closely similar to the then accepted value of the 
speed of light as determined by astronomical investi- 
gations. The average of three independent sets of ob- 
servations for determining the velocity of propagation 
of electromagnetic waves in air—Trowbridge and Duane 
(1895), Saunders * (1897), and Maclean (1899—is 


* Published at Oxford in 1898. It contains valuable additions 
to the thecry, and in particular elaborates Faraday’s concep- 
tion of ‘‘ tubes of force,’’ to which the whole of the first 
chapter is devoted. There are valuable chapters on electric 
waves and oscillations, and the distribution of rapidly alter- 
nating currents. 


* Trans. Camb. Phil. Soc., X, p. 27. 
«** A Dynamical Theory of the Electromagnetic Field,” read 


before the Royal Societv in 1864, and published in the “ Phil. 
Trans.,’’ clv., 1865, p. 459. 
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2.997 x 10"° cm./sec. The most accurate measurement of 
the velocity of light, by Michelson in October, 1924, gives 
the value 2.99735 x 10'° cm./sec., with a possible error 
of one in 22,000. bs 

The close agreement between the velocity of light and 
the calculated velocity of electromagnetic waves was re- 
garded by Maxwell as a strong reason for believing that 
light is an electromagnetic phonemenon, and to Maxwell 
is due the electromagnetic theory of light. This cannot 
be said to possess any practical utility, but we must 
remember that it is closely bound up with the theory of 
relativity, on the significance of which it is at present 
impossible to speculate. 

A number of mathematicians became interested in the 
equations of wave propagation. Among them was Oliver 
Heaviside, whose investigations are at last beginning to 
receive the attention which is their due.* Heaviside’s 
mathematics were unorthodox; nevertheless he had a 
great capacity for difficult analysis, and evolved new 
mathematical theorems for the solution of his problems 
with extraordinary facility. His investigations of eddy- 
current phenomena are highly important. He obtained 
a solution of the problem of an infinitely long solid 
cylinder with its axis parallel to a uniform alternating 
field of force, and generalised Lamb’s observations on 
eddy currents, showing that rapidly alternating currents 
do not penetrate far beneath the surface of any con- 
ductor. It is unnecessary to enlarge upon the practical 
importance of eddy-current phenomena. They are of 
significance in high-frequency circuits and arrestor cir- 
cuits, and provide many problems in connection with 
electric traction. 

We have remarked that Heaviside’s methods of analysis 
were unorthodox. He was very fond of vectorial 
analysis, and we are of the opinion that this fact played 
an important part in the success of his methods. This 
type of analysis is not fostered in England, but is 
especially popular in Germany, where it has formed the 
basis of the mathematical speculations leading to the 
theory of relativity at the hands of Riemann and 
Christoffel. 

Not only in the higher branches of mathematical 
physics, but also in engineering calculations, graphical 
and vectorial methods are of importance. This is 
especially so with electrical theory, in many branches of 
which the theory of complex quantities has rendered pos- 
sible the solution of probkems presenting serious diffi- 
culties to the application of analysis. Most students of 
alternating-current theory are familiar with the advan- 
tages arising from the use of trigonometrical methods 
applied to vector diagrams, and it is reasonable to expect 
that similar advantages follow the use of vector algebra. 
Vector analysis was largely employed by Maxwell in 
developing his equations for magnetic and electrostatic 
potential. In his Treatise Maxwell uses German 
capitals to denote vector quantities, and Greek or Roman 
letters for their components. He also employs the 
analysis of Quaternions originated by Sir W. R. Hamil- 
ton, which, in its original form, requires an entirely 
special terminology, and has not survived in its appli- 
cation to physical problems. For the majority of prac- 
tical purposes the theory of complex quantities forms a 
sufficiently powerful means of analysis ; it is suited to the 
representation of two-dimensional conditions, and is 
therefore useful in analysis of two-dimensional problems 
in hydrodynamics and electrical theory.*® 

* Strangely enough, this appreciation comes mainly from 
abroad. In America has been published a short work entitled 
‘“‘ Heaviside’s Operational Calculus,’’ by E. J. Berg, wherein 
the electromagnetic theory and system of operators used by 
Heaviside are explained. See also L. Cohen, ‘‘ Heaviside’s 
Electrical Circuit Theory.” In this country Heaviside’s 
methods have received the attention of J. R. Carson, Van der 
Pol, and the late Dr. T. J. l’A. Bromwich, of Cambridge. See 


the paper by D. P. Dalzell, ‘‘ Heaviside’s Operational 
Methods,” Proc. Phys. Soc., 42, February, 1930, p. 75. 


* For a discussion of Laplace’s equation in this connection, 
see the author’s paper on ‘‘ The Complex Number and its use 
in Electrical Theory,” the Electrician, August 17th and 2th. 
1928. See also “* Electrical Circuit Theory based on the Method 
of Complex Numbers,” ibid., April 5th and 12th, 1929. 
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Electrical Circuit Theory: the Work of Kennelly. 


Next following Maxwell and Heaviside the most im- 
portant investigators of electrical circuit theory are 
Steinmetz and Kennelly, both of America. Kennelly was 
the first to introduce the use of complex quantities into 
electrical circuit theory, and is thus responsible for a 
great advance in this subject. In his paper on ‘* Im- 
pedance,’‘ read before the American Institute of Elec- 
trical Engineers on April 18th, 1893,” he showed that 
any combination of resistances, inductances, and 
capacities in an alternating-current circuit might be 
treated as subject to Ohm’s law if the inductances and 
capacities were considered in the form of complex quan- 
tities of opposite sign, the algebraic operations being 
carried out in accordance with the rules of complex 
algebra. In 1894 appeared a paper by Kennelly *‘ On 
the Fall of Pressure in Long Distance Alternating Cur- 
rent Conductors,’’® in which the first application of com- 
plex angles and complex hyperbolic functions to electrical 
circuit theory was made. Part of this investigation is 
based on the solution first published by Heaviside of the 
differential equations representing the distribution of 
potential and current on electrical lines. These equa- 
tions appear in  Heaviside’s ‘‘ Electromagnetic 
Theory,’’® but without suggestion of a vectorial solution. 
It is interesting to note that Kennelly’s analysis is a 
further example of vectorial methods. These have been 
collected into a systematic whole by Kennelly and pub- 
lished under the title of ‘‘ The Application of Hyperbolic 
Functions to Electrical Engineering Problems.’’ *° 


The Work of Steinmetz. 


The writings of Steinmetz are of important status in 
electrical literature, and of considerable interest from a 
mathematical point of view. They may be regarded as 
purely utilitarian, being almost entirely concerned with 
problems arising from engineering practice. 

To discuss the methods of Steinmetz in the light of the 
classical electrical theory would be to make an unwar- 
ranted comparison. There is a very marked, but seldom 
recognised, difference between the classical analysis and 
the calculations associated with engineering practice. 
The latter are almost invariably based upon results ob- 
tained from the higher analysis, except in cases in which 
the data are of empirical origin. An important example 
of an empirical law is afforded by Steinmetz’s formula for 
the loss of energy by hysteresis in magnetic materials. 
Steinmetz showed that this loss is proportional to the 
1.6th power of the flux density, to a considerable degree 
of exactness. The well-known equation’: expressing this 
result is of great use in practical calculations. 

One of the most important subjects to which Steinmetz 
contributed in his writings is the theory of complex 
quantities in their practical application. His first paper 
on this subject was read before the International Elec- 
trical Congress of Chicago in August, 1893, and carried 
the title of ‘‘ Complex Quantities and their use in Elec- 
trical Engineering.’’'? In this paper he extended the 
field of application of complex quantities, and showed 
for the first time that the corresponding mathematics 
embraced Kirchhoff’s laws. In his subsequent textbooks 
he did much to extend the applications of complex 
methods. 

Steinmetz clearly recognised the fact that the graphical 
methods of analysis then in common use left much to be 
desired in point of accuracy. He points out’ that, 


' Trans. A.I.E.E., April, 1893, Vol. X., pp. 175-216. 
* The Electrical World, of New York, Vol. XXIII, pp. 17-19. 
January 6th, 1894. 


_* Vol. I, pp. 451-452. On this subject, see the correspondence 
in the General Electric Review, Vol. XXVII, pp. 132-133, 
February, 1924. 


* Third edition, London University Press, 1925. 


"' See Steinmetz, ‘‘ Theory and Calculation of Alternating- 
current, Phenomena,’’ 5th Edition, Art. 98. 


|* Proc. Int. Elec. Congress, A.I.E.E., 1894 93: 
also pp. 24 and 25). , Pp. 83-74 (see 


““ Alternating Current Phenomena,” 5th ed., Art. 25. 
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whereas the graphical method is the best for deriving a 
clear insight of the problem, it suffers from inaccuracy 
on account of the widely different magnitudes which 
usually have to be represented. It is in connection with 
the latter point that the value of vector algebra lies. 

The conceptions of admittance, conductance, and sus- 
ceptance which Steinmetz frequently employed are of 
great value in many branches of alternating-current 
theory. Used in conjunction with the theory of complex 
quantities they form a very powerful means of analysis. 
Certain difficulties are occasionally introduced by com- 
plex methods, especially in relation to expressions for 
power, and care is necessary in the expression of double 
frequency or otherwise heterogeneous quantities in this 
manner. 


Since a sine wave is amenable to complex expression, 
the advantages of this method extend to alternating-cur- 
rent wave theory, wherein it is very useful in the cal- 
culation of harmonics and power values in complicated 
circuits. 


Steinmetz’s electrical papers are very numerous, and 
cover practically every branch of applied theory. His 
textbooks of electrical engineering are also compre- 
hensive, even if not always comprehensible, and the 
majority have passed through several editions—the 
surest indication of their practical value. Here again 
we might stress the fact of Steinmetz’s partiality to 
vectorial methods, and to the particular branch of 
mathematics so well suited to their development. 


Conclusion. 


The foregoing brief review of the progress of electrical 
theory has included a large number of subjects, and 
many investigators. The treatment we have been able to 
give in the space available is, however, of a very cursory 
nature, and must be regarded as the merest introduction 
to the subject. It is nevertheless hoped that some indi- 
cation has been given of the importance of mathematical 
methods, and of the fact that, without the mathematicians 
of the nineteenth century, progress in electrical theory, 
and in the applications to which it gives rise, would have 
been of a very different order. 


400,000-V Réntgen-ray Tube. 


At a recent meeting of the French Academie des 
Sciences in Paris, Mr. A. d’Arsonval described a new 
Roéntgen-ray tube capable of working at 400,000 V. It 
was in 1913 that Mr. W. D. Cooledge invented the type 
of tube in which the electronic current is produced by 
emission from an incandescent cathode. Up to 1928 it 
was considered that 200,000 V was the maximum which 
such a tube could withstand, although Cooledge had 
already produced a tube working at up to 350,000 V 
and two- and three-stage tubes for from 600,000 to 
900,000 V, while later experimental tubes for pressures 
up to one million volts in fifteen stages had been pro- 
duced. Mr. d’Arsonval pointed out that all those ad- 
vances had, however, been confined to research labora- 
tories, and that so far there was no systematic produc- 
tion of tubes for 400,000 V. The new d’Arsonval incan- 
descent-cathode tube is a sealed single-stage bulb, which, 
at a constant voltage of 400,000 V, carries 2 milli- 
amperes, while with a pulsating voltage of 400,000 V it 
will carry an average of 2.5 milliamperes. This has 
been achieved by mounting the cathode filament within 
a round metallic component, the air in which is, by 
extending the exhausting action, entirely withdrawn. 
The new tube is being manufactured by the Gaiffe-Gallot 
and Pilon Co., of Paris, and is made in lengths up to 
43.5 in. with bulb diameters of from 190 to 200 mm. 
The distance between the anode and cathode is 40 mm., 
and the diameter of the metallic sleeve 25 mm. 
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Export Trade’s Lighter Side. 


The Romance and Humour of the “* Missed Chances.” 


By A. J. S. 


T the outsider there is something disquieting about 
the complaints that are voiced so regularly about 
the manufacturer and his methods in export 

trading. Are all our manufacturers so devoid of com- 
monsense, and is the history of export trading merely 
a tragic tale of disregarded instructions and missed 
opportunities? Let the reader be reassured. The 
exporting manufacturer is by no means the ignoramus 
that might be supposed, and the business is by no means 
an unrelieved tragedy, but quite the contrary. Even in 
its worst moments it has its lighter side for those whose 
philosophy will permit them to see its rich humour. 


The Foreign Exhibition. 


For romance,and colour we need not look further 
than the overseas exhibition. Who has not had his 
imagination aroused by the propaganda material of 
many such a gathering, where under blue and cloudless 
skies, in stately palaces a cosmopolitan crowd of buyers 
is to be seen besieging the stands of the enterprising ex- 
hibitors? How disappointing it is that prosaic facts 
should conspire to tone down and dim the high-lights of 
this attractive vista. Can it be that‘the promoters of 
such an attractive enterprise. may be mistaken as to 
some of the essential facts upon which their appeals are 
based, and that, in short, they themselves have failed in 
preliminary ‘‘ market research ’’? One of the most 
amusing instances of this attempt to ignore facts which 
were patent to every manufacturer with exporting 
experience, was in connection with an important 
exhibition in Southern Europe, lasting for four months, 
and supported by the government of the country in 
question. For months beforehand it was the object of 
a selling campaign on the part of the promoters ofythe 
exhibition, whose arguments would have proved to’ me 
without the shadow of a doubt the immensity of the 
market which lay ready to my hand there, except for the 
trifling fact that it was very well known in the trade 
that it had long been the deliberate intention of the 
country in question to exclude British products of this 
kind by steadily increasing the import duties every year 
or two until the import was entirely checked. At the 
time the exhibition was first launched, as a sure and 
certain means of ‘‘ increasing British trade,’’ the 
authorities had by means of duties, gold surcharges, 
sales taxes, and similar methods managed to add exactly 
100 per cent. to the f.o.b. price of the goods by the time 
they had got through the Customs, and with a know- 
ledge born of experience of the capabilities of the British 
manufacturer in surmounting every obstacle, they had 
a revised tariff and heavier surcharges in the background 
which it was officially explained would not be put into 
force until the exhibition was over! Something of the 
absurdity of the position must have at last become 
apparent even to the promoters and their official backers, 
as their unfortunate Ambassador was instructed to make 
a speech in which he explained how his Government’s 
desire to promote British imports was perfectly con- 
sistent with a determination to do everything in its 
power by means of duties to exclude them. 


The Foreign Representative. 


Romance is also very apparent in many of the commu- 
nications one regularly receives from prospective over- 
seas representatives, particularly the one-man type of 
agency which, from a two-roomed suite of offices in some 


foreign trading centre, seeks the representation of British 
manufacturers ‘‘ upon a commission basis’ (plus a 
trifling allowance of three or four hundred pounds per 
annum for office expenses, travelling, or some such pre- 
text). For the salesmanship of these commercial repre- 
sentatives, which is the means of a manufacturer acquir- 
ing their services at such a price, I have nothing but 
admiration ; but in too many cases one finds that this 
preliminary selling success is the only one that can be 
put to their credit. For the subsequent and (for the 
manufacturer) more important work of selling his goods 
to buyers, the representative is usually sadly lacking. 
One such commission representative of my acquaintance 
when pressed for orders would periodically forward to 
his exasperated principals a list of names and addresses 
copied from a directory, with a request that a fully 
explanatory letter should be written to each, incidentally 
mentioning the agent’s name and address. Another such 
representative whose methods I had an opportunity of 
investigating had adopted an even simpler selling 
method. Instead of going to the trouble of egpying out 
names and addresses, he took the quicker st®p of pur- 
chasing various town directories, and forwarding these 
(with an invoice for the cost) to his disillusioned 
principals with the customary request that various pos- 
sible buyers should be written to with catalogues, 
‘quotations, and full particulars. It is perhaps needless 
to add that any failure to comply with these simple 
requests is invariably given as the reason (if any reason 
be required!) for absence of business. 

One may even come across fortunate representatives, 
in receipt of various allowances, who seem in spite of 
this to spend most of their time in this country. It may 
be argued that there are not many openings of this kind 
available nowadays, where substantial yearly allowances 
are made without any particular safeguard upon the 
value to be received in return. It is true that they are 
more difficult to obtain than ever, but it is the dream of 
every representative’s life to secure a few agencies 
upon this basis, and as every manufacturer has to buy 
his experience in this line, one may still encounter a 
fortunate representative engaged in making the best of 
his various allowances while they last—for it is un- 
fortunate from his point of view that they are seldom 
renewed for a second term. 


The Official Investigator. 


There is amusement as well as interest to be derived 
from many of the handbooks published from time to time 
with the object of showing how the manufacturer fails 
in this country and the other. The humour of the 
situation depends upon the fact that in so many of these 
cases the instructor is (if the truth were known) merely 
a novice engaged in explanations to the expert. Many 
of us when reading the pontifical censures of some of 
these investigators must have known something of the 
feeling of a particularly stupid schoolboy rebuked by 
an omniscient head. The real humour of the position, 
however, only begins to emerge when one has been 
afforded the opportunity of following the career of one 
or other of these advisers of the British manufacturer. 
The perusal of a 100-page report explaining where the 
British manufacturer fails in securing trade in Ruri- 
tania undoubtedly sharpens the latter’s critical faculties 
if nothing else, if he happens to know that the author 
who complains so bitterly of the lack of knowledge of 
local conditions has himself only been in that delectable 
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country for a short time, that he has never in his life 
sold a pennyworth of goods there, and that his know- 
ledge of the language is exactly on a par with that of 
the manufacturer he instructs, although his short- 
comings in this respect may be compensated for by a 
typist or possibly a polyglot native clerk. 


Keen Buying.’’ 


There is humour in a comparison of the blunt English 
method of asking for a price on a printed inquiry form 
with the more subtle approach employed by the foreign 
buyer. A certain class of potential foreign buyer only 
comes to the point after he has first with the utmost skill 
created the proper frame of mind in the manufacturer. 
I regret to have to say that amongst the cynical the 
method is commonly described as ‘‘ leading him up the 
garden path! ’’ This type of buyer commences by paint- 
ing a pretty pen picture of the amount of business there 
is to be secured by the manufacturer who will study the 
market ; he then describes the immense amount of com- 
petition there is to be encountered ; the unheard-of efforts 
that German (and French, and American) makers will 
go to in order to secure the smallest orders; he touches 
briefly upon the abnormally long credits that such com- 
petitors will grant in the normal course of business ; and 
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then after stating plainly that the manufacturer who 
wishes to secure business must be prepared to make great 
sacrifices for the first year or two, he asks for the price. 
I believe that many foreign inquirers consider this 
method to be unrivalled in securing keen quotations. 

Another ingenious method of buying was that adopted 
by another overseas concern, which simply disregarded 
the manufacturer’s prices altogether, and fixed its own 
prices on the order somewhat upon the following basis. 
The manufacturer’s price for an article might be £100. 
The buyer simply said that the figure was absurd, and 
there must be some mistake, as he had had quotations 
for a better article from the American firms of X and Y 
at £60 and £70, respectively. He would, however, 
enclose an order for the goods on condition that it was 
executed and delivered c.i.f. at £72. Though such 
tactics could hardly serve for permanent business 
relations, there is little doubt that this buyer’s occasional 
purchases were made at wonderfully keen prices. 

On the whole, there is nothing like actual experience 
of export trade to counter the popular ‘‘ defeatist ”’ 
impression which now so commonly attaches to it. To 
conduct such a trade successfully is an exacting under- 
taking, and if in most cases it now resolves itself into 
a battle of wits, it loses nothing of its utility on that 
account. 


Electricity for the Home. 


The following description and data concerning a large all-electric home are a 
conclusive argument for that type of installation. 


WO comparatively small houses in Kensington’ 

' have recently been converted into one large 
house, and as it was necessary to rewire them, 

owing to the unsafe condition of the existing installation, 
the owner considered the possibility of an all-electric 
home. He was further encouraged owing to the fact 


that there was no central heating, and the domestic hot- 
water supply was inadequate and inconvenient, the two 
houses being supplied from different sources. It was 
found upon investigation that favourable rates were 
obtainable from the Kensington and Knightsbridge 
Electric Lighting Co., Ltd., that the first cost of an all- 
electric home was lower than the more usual arrange- 


ment of coke boilers for the central and domestic water 
heating, and that the’estimated running costs for elec- 
tricity were low, even if no allowance was made for the 
obvious advantages to be obtained by dispensing with 
stoking and the carrying of coal, with the attendant dirt 
and extra cleaning entailed. 


Figs. | and 2.—Water-heating Equipments for Kitchen and for Baths, &c. 


The house as it now stands has seven bedrooms, two- 
nurseries, a dining room and a drawing room, twe 
other small sitting rooms and the usual London base- 
ment. The family numbers three, and there are five 
servants, including a nurse, making eight people in all 
to be catered for. Details of the apparatus installed 
are given in Table I. 
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The following are also installed: a ‘‘ Busy Bee”’ 
vacuum cleaner ; two kettles ; two irons ; electric warmer ; 
and since June last a ‘‘ Busy Bee ’’ refrigerator. The 
total connected load is approximately 40 kW. 

The housemaid’s cupboard and the lavatory are not 
in the same house as the large water heater, and it is 
probable that a small local heater to supply these services 
only would soon pay for itself by reducing the pipe 
losses involved in a necessarily long run. As the pipe 


Fig. 3.—Tubular Heaters in Dining Room. 


run from an electric water heater cannot be on the cir- 
ulating. system, owing to radiation losses, the linen 
‘upboard and towel rails are directly electrically heated. 
There is no great advantage in allowing for thermostatic 
ontrol in passages and staircases, as any surplus heat 
assists in the general warming of the house, and the 
ieaters can be switched off when not required. The 
ihermostats are normally set at a temperature of 
55 deg. F. Experience shows that this 
makes for a very comfortable room as a 
general rule and, if required, the tem- 
perature can be raised in a short time by 
supplementary heating in the form of 
either a coal or an electric fire. 

A coal fire is used in the drawing room 
for esthetic reasons, but plugs have been 
provided so that electric fires can be used 
at any time. The fires were selected with 
some care for their respective positions. 
The ‘‘ Sunray ”’ is particularly suitable 
for a dining room, as the source of heat 
is such that, although efficient, no screen 
is necessary to protect people sitting with 
their backs to the fire. Incidentally, the 
light from the fire is most attractive ; 
fig. 4 gives an idea of the room at night, 
the firelight being supplemented by 
light from sconces. Usually the fire 
is the sole source of light, apart from 
candles on the table, and it is quite 
sufficient for ordinary requirements. 
The sconces are turned on when extra 
light is required at the sideboard or 
serving table. The large best bedroom 
used to be an ‘“‘ L’’-shaped drawing 
room in one of the houses, and, as there 
is no furniture immediately in front of 
the fireplace, a Ferranti fire is installed; it is found 
in practice that one bar is usually sufficient to maintain 
a temperature of 60 deg. F., even on cold days. The 
‘“Inventum ”’ fire in the large dressing room performs 
a similar service. The ‘‘ Sullivan ’’ fire is ideal for 
the night nursery, as the top element is hinged and can 
be used as a small cooker. A “‘ Belling ’’ fire efficiently 
heats the spare reom. 

The lighting installation is on normal lines and is 
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carried out on the double ‘‘ Stannos’’ system. Particular 
care has been taken to see that there are plenty of plugs, 
in order to avoid difficulty when furniture is moved, 
and the two-way switching on landings and staircases 
has been carefully thought out. There are altogether 
87 lights and eight sets of two-way switches. Plugs 
have also been provided for the convenient use of the 
vacuum cleaner in the various rooms. 

Although at present the supply is 200 V, d.c., there is 
a likelihood of a change-over to 230 V, 
3-phase, a.c. in the near future, and in 
consequence the installation has been 
so divided that no extensive alterations 
will be required when this takes place. 
As no two-part tariff was available, and 
because of the nature of the installation, 
it would have been awkward to arrange 
to balance floor against floor. No. 1 
phase will therefore feed the tubular 
heating and water heating, No. 2 the 
lighting, fires and power points, and 
No. 3 the cooking and kitchen lighting, 
the last named being separated from the 
main lighting circuit in order to avoid 
400 volts between the cooker and the 
handlamp provided to facilitate the 
inspection of the oven. It is true that 
there will be two phases in the same room 
in places where the water and tubular 
heaters are installed, but these are 
rigidly fixed and bonded to the earthed 
sheathing of the wiring, and there is no 
possibility of any external metal becom- 
ing alive. Three-pin plugs are used 

throughout, interlocked for all purposes 

other than lighting, and all exposed metal, even on the 
sconces and pendants, has been earthed. Bakelite lamp- 
holders are used with fittings which are themselves 
insulators, and the whole installation is based on 
‘* insulate where possible, earth everywhere else.”’ 

Fig. 6 shows the main distribution equipment; the 
time switch visible on the extreme left controls the water 
and tubular heaters. 


Fig. 4.—Lighting from Radiant Fire and Sconces, 


In addition to the equipment already described, there 
is an electric bell system which incorporates house tele- 
phones from the drawing room, dining room, best bed- 
room, dressing room and day nursery, which have been 
found a great saving of labour, especially in the case of 
the nursery. A wireless set has been built into an old 
oak cupboard in the drawing room, and permanent 
wiring feeds loud-speaker outlets in the drawing room, 
dining room, nursery, and servants’ hall. 
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The house was first occupied in its present form in 
June, 1929, so that a complete year’s figures are avail- 
able for the running costs. As will be seen from the 
consumption details, Table II, the central heating was 


TABLE I 


Remarks. 


Position and service. Type. 


Kitchen, cooking ... | Jackson 10.0 Hired from Supply Co. 
Kitchen, water heat- | Inven um 1.0 | See fig. 1 


ing (10 gal.) 
Top landing, water me 3.0 | See fig. 2 
heating, 2 baths. (55 gal ) 


H.M.C. & Javatory | 


Pantry,water heating 0.5 
| (4.5 gal ) 

Bathroom 1,towel rail; Unity 0.2 

Bathroom 2,towel rail 0.2 

Linen cupboard 0.36 Thermostatically con- 

| trolled 

Front hall, central | rs 1.98 
heating 

Back hall, central 1.62 
heating 

Garden room, 17!) | 1,12 
sq. ft, centgal 
heating | 

Drawing room, 300 “ 2.52 Thermostatically con- 
sq. ft. central trolled. 
heating 

Dining room, 300) 2.52 Thermostatically con- 
sq. ft,  centra’ | trolled. See fig. 3 
heating | 

Dining room, 300 Sunray | 1.0 See fig. 4 
sq. ft., intermit- | 
tent heating } 

See fig. 5 


sq. ft., intermit- 


Best bedroom, 360 | Feiranti | 2.5 
tent heating | 


Dressing room, 225 | Inventum 20 
sq. intermit- 
tent heating 

Spare room, inter- | Belling 2.0 


mittent heating 
Night nursery, inter- | Sullivan 2.0 
mittent heating 


the largest item, but the supply company has now agreed 
that the charge for this shall be $d. per kWh in the 
future, provided a time switch cuts off both the tubular 


Fig. 5.—A Bedroom Fire. 


and water heating from 4 p.m. to 7 p.m. during the 
months of November, December, January, and February. 
This represents no hardship to the householder, as there 
is more than enough heat stored in the walls and furni- 
ture of a house which is never allowed to get cold to pre- 
clude an excessive temperature drop during these times. 
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The total kWh consumed was 30,988, and the total 
cost of electricity was £112 14s., or an average cost 
of 0.875d. per kWh. The meter and equipment rent 
for the four quarters was £11 13s. The total cost for 
the tubular heating was £36 2s. 4d., so that a saving 
of £18 would have been made if the $d. rate for central 
heating had been in force at the time. 

These figures show that the all-electric house, even on 


Fig. 6.—Main Distribution Board. 


a fairly large scale, is by no means a myth, and that 
there is no doubt that the running costs of the house 
using coal and coke would have been little less than the 
actual figures obtained, assuming an equal degree of 
comfort, for the heating was not “‘ spared ’’ in any way. 


TABLE II. 


Sept. quarter, Dec. quarter, | Mar. quarter, | June quarter 
| 1429, | 1929. | 1930, 1930. 


Lighting, $1. 110kWh 230kWh | 294kWh 154 kWh 
(€2 (£468) | (£5 105) (€2 17 9) 
Cooking, 1d 1,260 kWh 1,784kWh_ :,746 1,760 kWh 


per kWh (£5 5%) (£788) | (£756) (£76 8) 
Fires. &c.. 1d. 44kWh | 598 kWh 532 kWh 410kWh 
per kWh (3s. 8d.) | (£2 9 10) | (£244) | (€1 14 v) 


Tubular heaters 19) kWh 3,778 kWh | *2:0 kWh | *4,460 kWh 
ld. perrkWh_ (15s. 10d) (€15 14 10) (£1) |(€18 11 8) 
Water heating. 2,172 kWh 4.290 kWh 3.8:0 kWh 4.104 kWh 

jd. perkWh 106) (£6171) (£719 7)| 11) 
Total ... 4,778 kWh) 9,680 kWh | 6642 kWh | 10,888 kWh 
16 5)/(£46 16 8) |(£23 19 8)| (£39 1 3) 


*The discrepancy is believed to be due to an incorrect meter reading at 
the end of the March quarter, the totals for the March and June con 
being correct, but the individual readings approximately reversed, 

The entire installation was designed and carried out 
by Messrs. Drake & Gorham, Ltd., to whom we are 
indebted for the assistance they have given us in the 
compilation of this article. 


‘* Our Service.”’ 


A pocket book under the above title has been issued 
by the Shropshire, Worcestershire and Stafiordshire 
Electric Power Co., to each of its employés. It sets out 
in a simple manner all the information relating to the 
company’s activities of concern to the consumer or pro- 
spective consumer—showrooms, tarifis, hire facilities, 
and so on—in addition to much information of a more 
general character, such as the various applications and 
uses of electricity, as well as the uses of electrical appli- 
ances. The main object of the booklet is to enable the 
employés to answer questions concerning electricity 
supply put to them by the public, and is explained 
adequately in a foreword by Mr. J. T. H. Legge, 
managing director of the company. 
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DecemBer 26, 1930. 


Parliamentary News. 
[By our Special Parliamentary Reporter. | 


Telephoning to South America. 


On December 15th, Mk. Lees-SmitH, the Postmaster-General, 
informed Mr. Matters that a direct radio-telephone service be- 
tween London and Buenos Aires was opened on December 
12th. ‘That service afforded communication between Great 
Britain and all parts of Argentina, and also, by means of land- 
line connections from Buenos Aires, to the more important 
cities in Uruguay and Chile. The charge for a call from 
London to Buenos Aires was £2 a minute, minimum £6, the 
same as for a call to New York or to Sydney. Additional 
charges were made for calls to the more distant parts of Argen- 
tina, or to Uruguay or Chile. The service was at present 
available daily between the hours of 1.30 p.m. and 10 p.m. 


Telephone Installations. 


On December 16th Mr. ViAnt, the Assistant Postmaster- 
General, informed Sir N. Grattan-Doyle that at the end of 
November, the last date for which figures were available, the 
total number of outstanding orders for telephones, including 
those in which the subscriber was not ready for the installa- 
tion to proceed, was 8,909. The great majority of these were 
in actual course of completion. Except in a comparatively 
small number of cases where negotiations for the grant of 
wayleaves were proceeding, or where completion was awaited of 
works in hand for the provision of additional underground 
plant, orders for telephone service were being met without 
delay. 


Electricity and Unemployment. 


On December 16th, during a debate on unemployment, 
Mr. Morrison, the Minister of Transport, referred to the 
work of electrical development. He said that the Central 
Klectricity Board was proceeding rapidly with the construc- 
tion of the national Grid. Six hundred local authorities and 
‘emporary undertakings were being encouraged to go forward 
with various schemes. They were assisting the frequency- 
standardisation scheme in the North-East Coast area. Eight 
«hemes prepared by the Electricity Commissioners and 
dopted by the Central Electricity Board under the Act of 
1926 now provide for the whole of England and Wales and 
Central Scotland. The schemes covered 63,000 square miles, 
which was 72 per cent. of the total territory, and a popula- 
tion of 41.2 millions, equal to over 97 per cent. of the 
entire population. Up to the end of 1929 the Central Board 
had placed contracts valued at £12,000,000; during 1930 it 
placed contracts to the extent of £7,500,000 in respect of the 
Grid and £3,500,000 for standardisation, making £11,000,000 
for 1930 and a total of £23,000,000. To-day there were over 
{00 miles of main transmission lines in operation; a further 
500 miles had been constructed or were under construction, 
and further sections would be brought into operation at an 
early date. It was, perhaps, a misfortune that elec- 
tricity supply had grown up on the basis of local 
geographical areas so far as distribution was concerned. 
‘The former Lord Privy Seal and himself met the representa- 
tives of the supply undertakings soon after the Government 
came into office, and urged on them that the industry was 
so prosperous that it was legitimate to anticipate the future 
demands of the consumer. He was glad to say that some 
response was secured. They followed that up by a circular 
sent out to each undertaking by the Electricity Commis- 
sioners asking them to go forward with the laying of mains 
for the improvement of the efficiency of their undertakings 
and to provide employment. In order that that effort should 
he followed up, he had arranged a conference with the various 
electricity supply undertakings to discuss with them the ways 
in which they could hasten still more the development of 
electricity supply. They were particularly keen that the 
supply undertakings should pursue a progressive policy. Local 
supply undertakings varied enormously. Some company 
undertakings were progressive; others were the reverse. 
Municipal undertakings, on the whole, were progressive, but 
there were some of them which were not as progressive as 
they might be. If they were to make electricity universally 
available, supply undertakings must adopt schemes of assisted 
wiring, hire and hire-purchase of equipment, and popular 
tariffs, which would encourage the use of electricity for all 
classes of domestic supply. The Electricity Commissioners 
had appointed two committees to deal with these subjects, and 
their reports had been circulated to the whole of the industry. 
It could now be said that generation and main transmission 
were under substantial national control. The same could not 
be said of the 600 supply undertakings, which were under local 
control, and all the Ministry could do with them under 
existing legislation was to encourage them to go forward in 
every possible way. 


‘* Pylons ’’ on Ashtead Common. 


On December 17th CoMMANDER SouTtHpy asked the Minister 
of Transport whether his attention had been called to the 
intention of the Central Electricity Board to erect pylons to 
carry an electric line across Ashtead Common, and whether, 
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in view of the fact that the common was a recreation ground 
within the meaning of the Act of 1919, and that the distance 
involved was only about 400 yards, he would approach the 
Central Electricity Board with a view to having the line 
laid underground. 

Mr. Morrison said that his attention had been called to 
this matter. The question whether any land was a pleasure 
ground within the meaning of Section 22 of the Act of 1919 
would only come within his purview in the event of an appli- 
cation being made for his consent to a compulsory wayleave, 
and in the circumstances he was not in a position to intervene. 


A.C. Commutator, Motors. 


Their performance compared with that of slip-ring 
motors, especially when variable speed is required. 


(Report of an informal discussion by the LONDON STUDENTS’ 
SecTION of the INsTITUTION OF ELECTRICAL ENGINEERS.) 


HE full title of the discussion was ‘‘ Commutator versus 
Slip-ring Motors,”” but Mr. L. J. Hunt, who occupied 
the chair, deprecated—rightly, we think—the use of 

such a title, on the ground that each type had a field of its 
own, apart from the overlapping territory. 

Mr, F. W. Read opened the discussion in the place of Mr. 
E. J. Loveridge, who had been called away on business. He 
claimed that for single-phase work the a.c. commutator motor 
stood alone, and in view of the changes taking place from d.c. 
to a.c., where the d.c. mains would be operated on the single- 
phase system, its field was immense. Its starting torque (for 
2 to 1 speed variation), equal to full-load torque with 1} full- 
load current, compared with 30 per cent. of full-load torque 
with 14 full-load current for the wound-rotor type. At least 
one undertaking was satisfied only with the commutator motor. 
For three-phase work where variation in speed was required, 
resistance absorption was most inefficient. Even if its 
efficiency under normal load were slightly more than that of 
the Schrage motor (which was built in sizes up to 590 h.p.), 
this, he claimed, was more than counterbalanced by the high 
power factor of the latter (95 per cent.), which had also a true 
shunt characteristic. The speed range, controlled by a simple 
brush-shifting chain and sprocket, was normally in the ratio 
of three to one, and up to five to one in special cases; within 
these limits it lent itself to closer regulation than even the 
Ward-Leonard system, and was, of course, less expensive and 
more efficient. Taking into account the cost of control gear, 
the commutator motor would be found not very much more 
expensive than the slip-ring motor far variable-speed work, 
while improvement in output, due to its steady speed, and its 
high power factor would justify its installation where variable 
speed was not a factor. 


Mr. Richardson advanced the claims of slip-ring and 
squirrel-cage motors with variable-speed gear. He described an 
interesting system of friction drive that was a little difficult 
to follow in detail; an essential feature was the use of a special 
lubricant that caused a film of zinc to form between the rollers 
and the rims of the gearing. The first cost of a slip-ring 
motor was, he said, only about two-thrids of that of the Schrage 
motor, Moreover, in most cases speed-variation was required 
for short periods only, and the lower efficiency of the commu- 
tator motor would be prejudicial to its use. 

On the conclusion of the set openings the discussion became 
general. The following members took part :—Messrs. Martin, 
Stevens, Squire, T. H. Lockett, E. J. Satterfield, Tozer, 
L. S. Cratch, Cordingly, and Heath. 


Mr. L. J. Hunt judicially summed up the situation. He 
admitted without qualification the merits of the commutator 
motor for single-phase work, and also a strong case for three- 
phase work in such applications as printing and lifts. He 
thought, however, that a case had not been made out for its 
use for such drives as for colliery fans, where a 2/3 speed was 
required for week ends: a change-pole or cascade motor would 
be better. He suggested that the good power factor of the 
commutator motor would favour its use on systems changing 
over to a higher frequency in view of the risk of a poor 
system power factor resulting. In that case the static con- 
denser might prove a strong rival, which would not shut down 
the plant in the event of its breakdown. When undertakings 
quoted a tariff with adjustment for power factor, considerable 
savings might accrue in either case. In some instances it 
might be economical to use a standard motor designed to run 
at two or more speeds with resistance control for intermediate 
speeds; the efficiency curve would have a saw toothed appear- 
ance, and the average efficiency might be quite high. Sum- 
marising, Mr. Hunt said that in all cases where infinite speed 
variations were required, or where the proper variation could 
not be obtained by pole-changing, he would advocate the com- 
mutator motor, but, where two or three fixed speeds only were 
necessary, he considered the slip-ring motor the more satis- 
factory. 

Mr, W. F. S. Walton moved the vote of thanks to the two 
principal speakers and to the chairman. 
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Electrical Distribution Plant Required for Egypt. 


The Commercial Secretary to the Residency, Egypt, reports 
that the Minister of the Interior is calling for tenders for 
the supply, delivery, and erection of a distribution network for 
the town of Abou-Tig in the Assiout Province. The specifica- 
tion covers the supply and installation of an underground 
6,800-V system, the supply and installation of an overhead 
network with steel tubular poles and bare copper cable, and 
the supply and installation and wiring up of lamp standards, 
electric clocks, &c. Tenders will be received up to February 2Ist. 
A copy of the specification and general conditions of tender, 
together with blue prints is available for loan in order of appli- 
cation from the Department of Overseas Trade, 35, Old Queen 
Street, London, S.W.1. Local representation is essential. The 
Department is prepared to furnish United Kingdom firms 
desirous of tendering for the supply of material of United King- 
dom manufacture and not represented in Egypt with the names 
of British merchant houses with Egyptian connections who 
may be willing to handle tenders on their behalf. 


Rectifier Manufacturer in Australia. 


The Melbourne Age reports that Mr. A. H. Bagnall, engineer 
and technical and commercial representative of the Hewittic 
and Hackbridge electrical companies, arrived in Melbourne in 
October. Mr. Bagnall stated that the managing director of the 
companies, Mr. W. W. Hughes, would arrive there in Decem- 
ber with the object of arranging for the manufacture in 
Australia of electrical rectifiers, which were now largely in use 
in wireless sets. He himself was to supervise the installation 
of a 500-kW traction equipment, imported by the Melbourne 
Rlectric Supply Co., Ltd. 


Great Britain’s Radio Exports. 


The Wireless and Gramophone Trader has published statis- 
tics of exports of radio apparatus during the third quarter of 
the year. The total value was £253,430, as compared with 
£243,592 in July-September, 1929. Australia was again the 
principal market with a share valued at £32,395, against 
£37,202. The second place was again held by the Netherlands 
with £21,929 against £21,919. Other important customers 
were South Africa £21,278 (£11,657), France £19,597 (£9,140), 
the Irish Free State £12,044 (£9,643), Italy £11,142 (£6,548), 
and Czecho-Slovakia £10,627 (£2,228). Of the re-exports of 
imported goods valued at -£62.734 (against £16,814), the 
Netherlands was responsible for £47,849 (against £3,320). 


The Birmingham Electric Club. 


The report for the past year, which was presented at the 
annual meeting on December 19th, showed further progress: 
the total membership is now 277. Reference was made to the 
election of Mr. R. A. Chattock as hon. life vice-president of 
the Club, and particulars were given of the lectures delivered 
before the Club during the year. The accounts disclosed a 
satisfactory financial position. 


Unemployment. 


There were 1,323 more persons on the registers of Employ- 
ment Exchanges on December 8th than a week before. The 
total number on December 8th was 2.306,962, as compared 
— — on December Ist, and 1,309,504 on December 
1929. 


The Rumanian Telephone Service. 


An agreement has been entered into between the Govern- 
ment of Rumania and the International Telephone and Tele- 
graph Co., of New York. by which the company will take over 
the working of the entire telephone service in Rumania on 
January Ist, 1931. The Rumanian subsidiary of the American 
company, which has been formed to re-arrange and comple- 
ment the existing network, has already prepared a five-year 
extension programme and will shortly establish a telephone 
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Business and Industrial 
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The Week’s Electrical Trade News from all Sources. Commercial and Industrial Developments, 
Business Changes, Market Prices for Materials, Trade Openings, New Publicity 
Literature, Liquidations, and Failures. 


factory in Rumania. Rumania will be connected with the 
European network by means of long-distance underground 
telephone cables. 


New Polish Cable Works. 


It is announced that the Polish Cable and Copper Rolling 
Works, of Warsaw, will bring into operation next April a new 
cable factory which has been established at Ozarow, near 
Warsaw. The company is said to be in financial connection 
with the Swiss Elwerta financing company, of Glarus (the 
Felten and Guilleaume group), and to work under licences from 
the latter company, the Siemens Company and the A.E.G. 


Germany’s Foreign Electrical Trade. 


The official returns lately to hand show that the imports of 
electrical machinery and apparatus into Germany during the 
ten months ended with October last attained a value of 
£1,751,700, as compared with £2,117,400 in the corresponding 
period of 1929. ‘The exports of similar material from Germany 
during the period under review increased from £23,761,000 to 
£23,778,900. The import total was made up of electrical 
machinery valued at £339,150, and parts, apparatus and fittings 
to the extent of £1,352,550. The respective figures for the 
exports were £4,646,250 and £19,132,650. 


Tungsram in Ireland. 


In our last issue (p. 1055) we recorded the registration, in 
Dublin, of TunGsram Lamps & Rapio, Lrp. We are now 
informed that the company has acquired premises at 11, Burgh 
Quay, Dublin, and branches in other parts of Ireland are con- 
templated. Mr. R. G. W. Mucke will be in charge of the 
company as manager and director. 


Southern Railway Contract for Sweden. 


According to the Morning Post, the Southern Railway Co. 
has decided to place a contract for switchgear in connection 
with the London-Brighton electrification, valued at £65,000, 
with a Swedish company. The railway company is reported 
to have taken this decision on account of the great discrepancy 
between British and Swedish quotations. 


Export Trade Development. 


We are informed that an Export Trade Development Board 
is to be inaugurated at a meeting early in the New Year. This 
will be a non-political body aiming at stimulating British ex- 
port trade by all possible means. Its methods of procedure 
may be judged from the following resolution which is to be 
put before the meeting : ‘‘ To urge the development of British 
export trade by close co-operation with the Government 
Departments directly concerned, and more especially the 
Department of Overseas Trade; to urge upon His Majesty’s 
Government the creation of a first-class Ministry of External 
Sommerce to supersede the present Department of Overseas 
Trade, the Minister to have a seat in the Cabinet; to encourage 
the enrolment of commercially-trained men into the Govern- 
ment trade intelligence services; to foster British export trade 
by encouraging the publication of trade publications to be 
circulated overseas; to maintain a Trade Information Bureau 
for the use of visiting foreigners in a prominent position in 
London; and generally to promote and use every effort to en- 
courage British manufacturers in their endeavours to regain 
overseas markets.”’ 

Further information regarding the subject may be obtained 
on application to the Acting Secretary of the Export Trade 
eg By Board, Oxford House, 83/91, Great Tichfield 

reet, W.1. 


A German Merger. 


The Berlin correspondent of the Financial News reports that 
merger arrangements were completed on December 17th be- 
tween the locomotive factories of the A.E.G. and Borsig. The 
scheme provides for the establishment of a common operating 
factory under the name of Borsig Lokomotivwerke, G.m.b.H.. 
in Berlin. The A.E.G. will participate in the merger to the 
extent of 60 per cent., and Borsig with 40 per cent. 
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Employment during November. 


The December Ministry of Labour Gazette states that employ- 
ment in the engineering industry remained bad in November 
and showed a general decline. In the electrical engineering 
-ection, employment, though very moderate and declining, was 
letter than in other sections. The total number of persons 
unemployed in the engineering industry was 204,631, or 20.1 
per cent. of the total. as compared with 19.4 per cent. in 
October. The figure for electrical engineering was 10,232, or 
'1.4 per cent., against 10.1 per cent. The electric cable, wire, 
nd lamp manufacturing group reported a total of 10,225 un- 
employed, representing 10.0 per cent., against 9.7 per cent. 
{here was increased unemployment in the electrical wiring and 
contracting industry, the number being 2.025 (10.9 against 


9 per cent.). 
A Mission to Egypt. 

Upon the recommendation of the Overseas Trade Develop- 
vent Council, Mr. G. M. Gillett, the Parliamentary Secretary 
io the D.O.T., has appointed a Trade Mission which is to 
wroceed to Egypt early next year ‘* to inquire into the present 
»osition of trade between the United Kingdom and Egypt and 
» report what action should be taken to develop and increase 
that trade.’ The chairman of the Mission is Sir Arthur 
Balfour, Bt., who was chairman of the Government Committee 
nn Industry and Trade appointed in 1924. The other members 
ive Sir Alan G. Anderson, K.B.E., a director of shipping and 
ailway companies; Mr. W. R. Blair, Co-operative Wholesale 
Society ; and Mr. Kenneth Lee (textiles). Messrs. T. L, Relton 
ind W. G. Bruzaud, of the Department of Overseas Trade, 
have been appointed secretary and assistant secretary, respec- 
tively. It is anticipated that the Mission will leave for Egypt 
in February. 

Imperial Chemical Industries. 

It is interesting to know that in connection with the descrip- 
tion which we have just published of the immense works of 
Synthetic Ammonia & Nitrates, Ltd., at Billingham, the elec- 
‘vical staff, jointly with all directors mvolved, have celebrated 
‘he completion of their three-year construction programme by 
. dinner at which some of the directors of Imperial Chemical 
industries, Ltd., were present. All the large firms who carried 
out the main portions of the electrical work were represented 
ind a very enjoyable evening was spent. 


E.D.A. Activities. 


The accompanying illustration shows the suggested window 
display included in the E.D.A. January programme. ‘This 
window is the first of a series which will be linked up closely 
with the second section of the Eda Electric Homes Campaign, 
the sub-title for which will be ‘“‘ Three Plug Points ”’; this will 
also be the title of the Campaign publicity booklet which will 
iake the place of *‘ The House You Want’ issued last year, 

We have received some notes on the progress of the 1930 
Shop and Display Lighting Canipaign, a complete report 
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The E.D.A. January Window Display. 


on which is to be prepared early in the new year. From these 
we gather that the objective of the Campaign—that of in- 
creased business to the electrical industry—has been success- 
ful beyond anticipation. Excellent results have been reported 
and are still being received from all over the country. The 
comprehensive tour of the Sign Van has proved successful, 
in spite of weather difficulties in certain towns, and consider- 
able orders are reported. 

The Shop Lighting Competition in Leeds was held on 
November 28th, the Campaign trophy being awarded to 
Messrs. Austin Reed, Ltd., a night view of whose premises is 
shown in the illustration in the right-hand column. 
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Lamp Manufacture in Poland. 


_It is stated that the Philips Glow Lamp Works has estab- 
lished a lamp factory in Warsaw under the title of the Polish 
Philips Works with a productive capacity of 8,000,000 lamps per 
annum, equal, it is said, to the present total lamp consumption 
in Poland. 


The Place of the Wholesaler. 
5 In a recent address to the members of the National Electrical 
Wholesalers’ Association, United States, Mr. B. W. Clark, 
chairman of the Association, spoke of the position of the whole- 
saler, and particularly the electrical wholesaler, in the distribu- 


~ 


Austin Reed's Leeds Display. 


tion of manufactured goods. He expressed the opinion that 
the wholesale house, with its functions of grouping and storing 
the products of a large number of manufacturers, and the 
efficient distribution of these products, could serve the public 
at a lower cost than could any individual manufacturer. He 
also claimed that the average gross profit of the American 
wholesaler had fallen from 22 per cent. to 16 per cent., while 
his operating cost had declined from 17 to 14 per cent. Mr. 
Clark also made reference to the ‘‘ small order menace.”’ It 
cost $3.75 to handle an average order and it was impossible to 
handle any open account order for less than 
$3. When small orders represented the inci- 
dental needs of a good customer, it was 
essential to deal with them, but when they 
came from a casual source and in large num- 
bers the business was unremunerative. He 
did. not think that ‘* national ’’ wholesalers, 
in spite of their advantages, could be success- 
ful. The business was localised and intimate 
and in this lay its greatest strength. The 
speaker thought that so long as a large 
amount of money was available for the 
making of electrical products the wholesaler 
would find manufacturers to whom he could 
sell his services as distributor. Very few 
manufacturers could do their own distri- 
buting successfully. 


The Co-ordination of London 
Transport. 


The Special Committee on Traffic appointed 
by the London County Council, after consider- 
ing the proposals of the Minister of Transport 
to establish a Transport Board for the Lon- 
don Traffic Area, recommended the Council to 
adopt the following resolutions regarding the 
Bill: (i) That the proposals of the Govern- 
ment to vest large powers of ultimate contro] 
of policy of the transport services of the 
London Traffic Area in the hands of a Minis- 
ter of State, and to exclude municipal repre- 
sentatives except in an advisory capacity, are 
contrary to sound principles of local govern- 
ment; (ii) That it is desirable that the 
management, as distinct from the determina- 
tion of large policy, should be vested in a small number of 
persons of business and other qualifications to be defined by 
statute; (iii) That there should be a statutory obligation that 
the combined undertakings should be so conducted as to meet 
all proper charges from revenue; (iv) That the basis of 
acquisition of local authorities’ undertakings should be not less 
favourable than that applied to privately-owned undertakings ; 
and (v) That the proposed basis of acquisition of the Council's 
tramway undertaking is inequitable and contrary to the inter- 
ests of the Council and the ratepayers of the County of London. 
The recommendations were adopted by the L.C.C. at last 
week's meeting. 


i - 
ts that 
th be- 
. The 


1090 THE ELECTRICAL REVIEW. 


The American General Electric's Unemployment 
Relief Scheme. 


Mr. Gerard Swope, president of the American General Elec- 
tric Co., recently announced that every employé of the com- 
pany, ‘* from president to office boy,’’ who is working 50 per 
cent. or more of full time will contribute one per cent of his 
December wages to the company’s new unemployment fund. 
The company will contribute an equal amount to the fund. The 
Electrical World says that under the rules of the unemploy- 
ment plan, as originally announced, payments were not to be 
made for at least six months after its imauguration, which 
would not have been until January or February, but because of 
the unemployment emergency it was decided to start relief 
this month but to limit payments to a maximum of $15 per 
week to employés needing assistance. It has also been decided 
to consider for assistance employés who may not have contri- 
buted to the plan but are in need of help. Approximately 
35,000 employés have been contributing to the plan and by 
December Ist they had paid in $350,000. 


American Electrical Expansion to Continue. 


The Electrical World reports that in spite of the business 
depression in the United States, the 1931 construction budgets 
of the leading utilities indicate that there will be no interrup- 
tion of the companies’ expansion. The Southern California 
Edison Co. proposes to spend $28,000,000 on extensions of its 
system during next year. This is said to be the largest annual 
expenditure ever made by the company which anticipates an 
addition of 350,000 h.p. to its connected load. Our con 
temporary quotes several other examples of increased construc. 
tion budgets prepared by leading utility companies. 


Irish Free State Electrical Imports. 

The imports of electrical machinery, apparatus, and cognate 
goods into the Irish Free State during October were valued 
at £85,379, as compared with £87,682 in October, 1929. The 
subjoined table gives the imports during the first ten months 
of the two years. January to October. 


1929, 1930. 

£ £ 
Electrical machinery a 271,035 253,262 
Electric wires and cables ... 171,148 138,539 


Electric lamps and parts ... . 64,551 75,051 
Radio sets and parts 64,930 76,907 


Other electrical goods 212,993 173,805 
Copper wire... 78,011 39,677 
Totals... ... £861,968 £757,061 


It will be seen that so far this year there has been a decline 
of £104,907 in the gross imports, the only items showing an 
increase being electric lamps and radio apparatus. 


Local Exhibition. 


“ARLISLE.—An electrical exhibition was held in the Infantry 
Drill Tall, Carlisle, from December 6th to 13th, under the 
auspices of the Carlisle Circ!e of the British Electrical Develop- 
ment Association. The exhibition was formally opened by the 
Mayor, supported by Mr. W. F. T. Pinkney, chairman of the 
Northern Area E.D.A. Committee, Mr. C. W. Salt (city elec- 
trical engineer), and Mr. H. P. Baynham (deputy electrical 
engineer), members of the Carlisle Committee. The exhibition 
proved successful and created a number of useful inquiries. It 
Was opportune inasmuch as it coincides with the anticipated 
extension of the Carlisle electricity supply to outlying rural 
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Carlisle Electrical Exhibition. 


districts. The exhibitors included the following :—Siemens 
Electric Lamps & Supplies, Ltd.; Sadia, Ltd.; Belling & Co.; 
Ferranti, Ltd.; Edison Swan Electric Co., Ltd.; Berrys 
Electric (1928), Ltd.; Revo Electric Co., I.td.; Korting 
and Mathiesen Electrical, Ltd.; Kelvinator, Ltd.; General 
Electric Co., Ltd.; Philips oy Ltd.; R. A. Lister & Co., 
Ltd.; Curfew Electric Heaters; Electric Lamp Manufacturers’ 
Association of Great Britain, Ltd.; Macintosh Cable Co., Ltd.; 
British Insulated Cables, Ltd.; J. H. Tucker & Co., Ltd.; 
and the Hotpoint Electric Appliance Co., Ltd. A general view 
of the exhibition is shown in the accompanying illustration. 
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A Church-lighting Installation. 


The accompanying illustration shows a good example ot 
church lighting, installed at All Saints’ Church, Friern Barnet. 
The installation has been carried out by the North Metropolitan 
Electric Power Supply Co., employing Siemens Holophane 
floodlight units with Siemens electric lamps, mounted in the 
roof of the church so that the whole of the light is directed 
downwards and forwards, the fittings being well out of the 
line of vision. Trough reflectors are installed behind the 
chancel arch, fitted with Siemens opal lamps and these give 
light for the choir and strengthen the lighting at the east 


Lighting of All Saints’ Church, Friern Barnet. 


end of the church. The new lighting brings out the beautiful 
decoration and architectural features of the church. 


German Plant for Russia. 


The Siemens-Schuckertwerke, of Berlin, has recently secured 
a contract from the Soviet Government authorities for the 
supply of two 50,000-kW steam turbines for the extension of 
the Kaschira station of the Moscow electricity undertaking. 
The turbines are to be of the Roder type designed to run at 
1,500 r.p.m. and to use steam at a pressure of 25 atmospheres 
and a temperature of 385 deg. C. 


Bombay Contractors to Boycott British Goods. 


We learn on good authority that the Bombay Electrical Con- 
tractors’ Association has passed a resolution prohibiting its 
members from buying, stocking, dealing in, or using any 
electrical goods of British origin. , 


Overseas Trade and Salesmanship. 


Presiding at the annual dinner of the Incorporated Sales 
Managers’ Association on December 16th, Sir Francis W. 
Goodenough proposed the health of the Prince of Wales, the 
principal guest. In the course of his speech 
he mentioned that the final report of the 
Committee on Education for Salesmanship, of 
which he is chairman, would be issued early 
in the New Year. This would deal with the 
place of the schools and universities in educa- 
tion for commerce as a career; with the selec- 
tion of recruits for commerce; the subject of 
further education for entrants into commerce; 
and the problem of training the individual 
salesman to sell products to individual cus- 
tomers. 

In. the course of a long reply, the Prince of 
Wales said that we all had to réalise that the 
markets of to-day were not those of Victorian 
or Edwardian days. Other countries made 
more and more of the articles which we used 
to sell them and business could only be ob- 
tained and retained by skilful selling cam- 
paigns, energetically pursued and adequately 
financed. The best brains should not be con- 
fined solely to production; a goodly share of 
them must be concentrated on the difficult, 
complex, but interesting, job of meeting com- 
petition in world markets. One of the leading requisites was a 
thorough knowledge of the markets in which business was 
sought; an intimate acquaintance with the language and the 
methods of living was essential. Only specialised education 
could produce the desired type of man, but the training should 
not involve the loss of general culture. He was confident that 
if British commercial leaders were fully awake to the position, 
they could with the help of the schools and the fine human 
material available, restore British trade to its legitimate 
position in the markets of the world and maintain it in that 
position, 
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Trade Announcements. 


The RunBAKEN MaGneto Co., Lap., Ardwick, Manchester, 
states that its London Agents, Messrs. S. W. Lewis & Co. 

|.td., 39, Victoria Street, S.W.1, who have been acting as the 
company’s distributors in the south for some time. have now 
taken over the sole distributing rights for Great Britain for 
Runbaken products. A service depot has been opened at 11, 
Keswick Road, Putney, to deal with repairs and adjustments 
to the company’s various accessories. 

The Power Puiant Co., Lap., West Drayton, Middlesex, has 
appointed Mr. G. H. Harrison, ‘* Hazlemere,’’ Knol] Avenue, 
Swansea, as its agent for the South Wales district. 

Mr. Frep Dawson, wholesale electrical and radio distributor, 
od —— to larger and more central premises at 9, Mill 
ifill, Leeds. 


The G.E.C. Christmas Display. 


The accompanying illustration shows a Christmas display 
in one of the show windows of the GENFRAL Exectric Co., L1D., 
lagnet House, Kingsway, W.C. As will be seen, the display 
has @ winter setting showing a wagon loaded with parcels 


A ‘* Magnet ’’ Christmas Display. 


containing ‘‘ Magnet ’”’ electrical gifts, drawn by animals, or 
insects, of doubtful species, and presumably manned by 

Magnet Folk.’’ The electrical gift idea is emphasised by a 
vell-assorted display of domestic appliances in the foreground. 


Book Notices. 


‘The Practical Engineer Electrical Pocket Book and Diary.”’ 
Ip. ex+597; illustrated. London: Oxford University Press. 
rice: 2s, 6d, cloth, 3s. pluviusine. In the 32nd edition the 
usual yearly revision has been carried out and much useful 
information is included as to the advances that are now being 
inade in many branches of the electrical industry. New matter 
lias been added describing some modern methods of remote 
control by electrical valves, such as those used in large water 
circulating systems and for the regulation of exhaust steam, 
and some recent changes in construction of plates of stan- 
dard types of secondarv batteries are described. 

‘*The Mechanical World Year Book, 1931.”" Pp. elxxvi+ 
+58; fully illustrated. Manchester: Emmott & Co., Ltd. Price 
ls. Gd. net. A careful revision has been made of ‘the contents 
of this valuable publication and several improvements have 
been made, New sections have heen introduced and those re- 
lating to steam boilers, internal-combustion engines, hydraulics, 
and gearing have been rewritten and enlarged. 

Experimental Electricity,” by R. H. Walters. Pp. viiit+ 
145; illustrated. London: McGraw-Hill Publishing Co., Ltd. 
Price 7s. 6d. net. 

‘‘ Radiations from Radio-active Substances,’’ by Sir Ernest 
Rutherford, J. Chadwick, and C. D. Ellis. Pp. xi+588; figs. 
140. London: Cambridge University Press. Price 25s. net. 

We have received from Messrs. Holophane, Ltd., an inter- 
esting 64-page booklet on scientific industrial illumination. A 
quantity of practical information is given, with detailed 
descriptions and illustrations of units suitable for the many and 
varied industries. 

‘*Blectric Circuit Analysis,” by Michel G. Malti. Pp. 
vii+389; illustrations and tables. London: Chapman & Hall. 
Price 22s. 6d. net. 


Calendars and Diaries. 


The 1931 calendar of Mr. W. H. Squire, 31, Sweyne Avenue, 
Southend-on- Sea, bears a ag of @ gipsy girl with the title 

‘Sometimes Dreams Come True. 

A view, in colour, of St. Giles’s Church, Stoke Poges, graces 
the first sheet of the 1931 calendar sent out by CALLENDER’s 
Caste & Construction Co., Ltp. The other sheets (one for 
two months} bear illustrations typifying various phases of the 
company’s activities. 

Messrs. W. G. Beaumont & Son, Bow. E.3, have again sent 
us their year book for the ensuing twelve months. This is a 
desk diary of a handy size, with blotting paper interleaved 
vetween the weekly pages. 
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We have received from Mr. Fernanp Espir, 86, Queen 
Victoria Street, E.C.4, a refill for the calendar of the Tréfileries 
et Laminoirs de Havre. 

The monthly sheets of the 1981 calendar of LIGHTALLOyYS, 
Lrp., Willesden Junction, N.W.10, have an appropriate 
aluminium finish Each sheet bears a picture of some applica- 
tion of ‘‘ Alpax ’’ alloy. 

Pads of boldly-figured daily slips mounted on simple cards 
form the 1931 calendars of Messrs, Linpsay & WiLLiaMs, L1D., 
Manchester, and Messrs. J. SHaw, Son & GREENHALGH, L1D., 
Huddersfield. 

In accordance with the usual custom the calendar of the 
LiverPooL Exectric Caste Co., Lap., is illustrated by a 
“* Mersey ”’ subject. This year the steamers Royal Iris and 
Royal Daffodil are pictured. 

The monthly sheets of the calendar of British JEFFREY- 
Dramonp, Lap., Wakefield, show examples of the company’s 
coal-cutters, conveyors and other products. 

The Works, is issuing a businesslike 
calendar with large monthly sheets on which the previous and 
succeeding months are shown. 

Examples of the firm’s fuse-gear, &c., are illustrated on the 
1931 calendar of Messrs. H. J. Futter & Sons, Leeds. A block 
of daily slips is provided. 

‘‘ Dreams ”’ is the title of the picture of a pensive damsel 
gracing a calendar sent us by Messrs. Curisty Bros. & Co., 
L.rp., Chelmsford. It is printed in silk and neat monthly date 
slips are below it. 

A bucking broncho, typifying the “ kick ”’ of “‘ Exide ”’ bat- 
teries, illustrates the CHLORIDE ELEcTRICAL STORAGE Co,’s 
calendar for 1931. 


Social Events. 


The annual dinner of the Carlisle Corporation Electricity 
Department was held in the Silver Grill, Carlisle, on December 
12th. Mr. Salt, city electrical engineer, presided over a large 
company which included the Mayor, Mr. G. Middleton, M.P., 
and Mr. H. P. Baynham (deputy city electrical engineer). Mr. 
Middleton, who proposed the toast of ‘‘ The Mayor and Cor- 
poration of the City of Carlisle,’’ said he was happy to know 
that their own particular undertaking had been regarded as 
sufficiently successful to attract the attention of the Govern- 
ment and that they were going to have entrusted to their 
care a large territory. He believed that this was due to the 
success of their undertaking and it was very largely due, he 
thought, to the enterprise and the skill of the officers of their 
Department, particularly Mr. Salt and Mr. Bay nham. Mr. 
Salt, in replying to the toast of ‘‘ The Chairman,”’ drew atten- 
tion to the advance of the undertaking during the last few 
years, and to the recent installation of a 15,000- kW _ turbo- 
alternator. In the work of development he said that he wished 
to acknowledge the invaluable assistance of all the staff and the 
men employed. 


The annual dinner of the G.E.C. Debating Society was held 
on December 4th at the Mitre Tavern, Chancery Lane, W.C.2 
when Mr. W. H. Hickin presided over an assembly of 60, in: 
cluding Mr. H. W. Roberts, as the guest of the evening. The 
Chairman proposed the toast of * ‘Our Guest,”’ and Mr. Roberts 
suitably replied. The toast of ‘* The G.E.C. Debating Society ”’ 
was in the able hands of Mr. Heather, and Mr. F. E. Rowland 
responded. In a felicitous and witty speech, Mr. E. A. Joyce 
paid homage to ‘* The Ladies,’’ and an apt reply was made by 
Miss Gregory. The evening was interspersed with musical 


items. 


On December 16th the Staff Sports Club of the Leatherhead 
and District Electricity Co., Ltd., held its second social and 
dance of the season, at the ‘New Bull Hotel Restaurant. The 
evening proved a great success and the programme of dances 
carried out under the direction of Mr. F. W. Ferrari was 
dhovenaiile enjoyed, Owing to the indisposition of Mr. 
G. W. F. Horner, Mr. W. E. Owen kindly presented the prizes 
for the various dances, &c. The O.S.A. Band supplied the 
music. 


New Catalogues and Lists. 


Srurtevant Enaineerinc Co., L1p., 147, Queen Victoria 
Street, London, E.C.4.—Publication No. 1,371. giving particu- 
lars, with excellent illustrations, of the ‘Sturtevant ” air 
washers, air filters, and conditioning apparatus. 

CROMPTON PARKINSON, Lrp., Guiseley, Leeds.—A leaflet 
entitled Speed,”’ referring to the company’s service,” and 
a card announcing the cancellation of the 1929 abridged price 
list. 

Joun & Co., LtTp., Hazel Grove, near Stockport.— 
An abridged list of movable, focusing, self-sustaining fittings 
for all purposes. 

SicMA ELeCTRICAL MANUFACTURING Co., Ltp., Sigma Works, 
Browning Street, Ladywood, Birmingham. —An illustrated and 
priced catalogue of “‘ Sigma ” water-tight fittings, conduit 
fittings and street lighting equipment. 

The MarconrpHone Co., Ltp., 210-212, Tottenham Court 
Road, London, W.1.—A ‘supplement to the recently-issued 
Marconi valve catalogue, containing full details of a new series 
of 2-volt valves. 
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BEEANTEE ILLUMINATIONS, Ltp., 70, Banner Street, 
Bunhill Row, London, E.C.1—A leaflet describing the 
‘* Beeantee ”’ lighting strip holder and an illustration of the 
‘* Beeantee ” installation at the Roker lighthouse. 

Hamwoop & AckKRoyD, Ltp., Morley, near Leeds.—An illus- 
trated and priced list of ‘‘ Hailware ”’ lighting fittings, show- 
ing, partly in colour, a large range of plain and decorative 
shades, globes and bowls. Also a reprint from the Morley 
Observer, entitled, ‘‘ A Dozen Trades under one Moriey Roof.”’ 

CALLENDER’S CasBLe & Construction Co., Lap., Hamilton 
House, London, E.C.4.—Illustrated booklets dealing with the 
‘* Maranex ship wiring system and the Callender ”’ over- 
head distribution and service system. 

British INsuLaTeED Carurs, Tb., Prescot. | ancs.—A 
booklet entitled ‘‘ British Industry Across the Seven Seas,” 
which gives an ‘interesting insight into the company’s methods 
of working and a view of the extent of ‘‘ B.I.”’ activities 
throughout the world. 

X-rays, Lap., 47, Red Lion Street, London, W.C.1.—A sup- 
plementary list of the products of the company. 

W. T. Hentey’s Works Co., Ltp., Holborn 
Viaduct, London, E.C.1.—Folder No, 331 describing improved 
boxes and other accessories for Henley’s wiring systems. 


For Sale. 

Manchester Corporation Electricity Committee has for dis- 
posal a large number of second-hand d.c. motors and 
miscellaneous double-pole switches and fuses. 

Several used d.c. motors, with starters and pulleys, are 
offered for sale by Aylesbury Electricity Department. 

(See our advertisement pages to-day.) 


Bankruptcy Proceedings. 


J. W. Wuite, radio and electrical engineer, 32, Castledere 
Road, Parkstone, Dorset.—The public examination of this 
debtor was held recently at the Law Courts, Bournemouth, 
when a statement of affairs was submitted which disclosed 
liabilities of £1,353, and assets estimated to realise £239, 
leaving a deficiency of £1,114. The debtor said he commenced 
business on his own account in February, 1928. He traded 
as “‘ The House Repair Service Co.,”’ and had no capital. He 
obtained an overdraft from the bank of £200, which was 
guaranteed by another. A profit and ioss account prepared for 
the period to June 24th, 1929, showed a net profit of £1.078, 
and the debtor’s drawings were £366. Later, the business 
was removed to larger premises and a private company was 
incorporated in August, 1929, called ‘‘ The House Repair Ser- 
vice Co., Ltd.,’’ to take over the debtor’s business as from 
June 24th, 1929. The nominal capital of the company was 
£4,000. The consideration for the sale to the company was 
£1,000 to be satisfied by 700 fully paid ordinary shares and 
£300 in cash. The debtor was to discharge the liabilities, 
about £550, and receive the book debts, approximately £200, 
existing at June 24th, 1929. The debtor received £5 weekly 
whiist acting as managing director of this concern. Some 
difficulty was experienced in carrying on the business owing 
to very little money being subscribed, and to provide working 
capital the company obtained an overdraft of £400 from the 
bank. The position of the company did not improve, and on 
February 14th, 1930, it went into voluntary liquidation. 
Answering questions, the debtor said that he received the 700 
ordinary shares mentioned above, but he did not get the £300 
cash. The company had been formed for the purpose of obtain- 
ing more capital, but promises of financial assistance had not 
materialised. The debtor had put all he possessed into the 
company, as he understood the money was to be forthcoming, 
and he would receive £300. The company’s assets had been 
realised; the debtor had purchased £100 worth of them, and 
had given a charge on any dividends that might come to him 
from the assets of the company. After the liquidation he had 
tried to earn a living as an electrical and radio engineer. This 
was unsuccessful and a meeting of his creditors was held, at 
which an offer was made to pav £2 a week for distribution to 
the creditors. He attributed his failure to ‘‘ not receiving the 
consideration price for the business, and not being paid all 
- — capital for the company.’’ The examination was 
ciosed,. 


V. R. SHewan and A. I. Grace, trading as the Avon Radio 
Manufacturing Co., wireless manufacturers, Long Ashton. 
Somerset.—The public examination of these debtors was held 
recently at the Guildhall, Bristol, when a joint statement of 
affairs was submitted which disclosed a deficiency of £479. 
The debtor V. R. Shewan stated in reply to questions, that 
he had commenced business with his partner in 1927. at Long 
Ashton. They traded as radio engineers and manufacturers. 
The business was fairly successful for the first vear, but 
during the next year trade was not so flourishing. The profits 
from the business were never sufficient to meet their drawings 
for living expenses. The failure was attributed to ‘‘ bad trade, 
liability to pay £84 on account of excess royalties on wireless 
sets, want of capital, and bad debts.’’ The examination was 
closed. 


R. Pearson, trading as R. Pearson & Sons, electrical 
accessory manufacturer, ‘‘ Xtra Point ’’ Electrical Works. 
Walshaw Road, Bury, Lancs.—This debtor again appeared at 
the Court House, Bolton, recently, for examination. He 
stated that he commenced business as an electrician in 1922 
at Greenmount, Bury, with £50 capital. In June, 1929, he 
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removed to Walshaw Road, for the purpose of selling a wiring 
invention. At that time his liabilities were about £500. From 
June, 1929, until the date of the receiving order he had 
borrowed £4,000, all of which was still owing. His statement 
of affairs showed ranking liabilities of £5,248, and assets of 
£4,875, leaving a deficiency of £374. He had drawn £8 a 
week from the business, and his three sons had drawn £3 5s. 
He had lost £50 through betting during two years. The 
examination was closed. 


The Marquess or WINCHESTER, company director, 1, Port- 
land Place, W.1.—The receiving order in this matter was made 
on November 6th and the debtor’s public examination was to 
have been held before Mr. Registrar Mellor on December 16th. 
It was stated, however, that the trustees of the Official Receiver 
had not yet completed their investigations and the debtor had 
been given leave to go abroad in connection with business 
affairs. In the circumstances an adjournment was asked for, and 
by consent it was arranged to adjourn the examination until 
February 10th. The statement of affairs presented shows 
total liabilities of £462,182, of which £289,642 is expected to 
rank for dividend, and assets (absorbed by preferential claims) 
of £1,025. 


W. F. O. Sewett (Commercial Electrical Co.), electrical 
engineer, 24, James Street, Bradford.—First meeting held 
December 23rd at the Official Receiver’s office, 12, Duke Street, 
Bradford. Public examination January 30th at the County 
Court, Manor Row, Bradford. 


Company Liquidations. 


Gorinc & STREATLEY Extectric Licgut & Power Co., Lrp.— 
A meeting of members is to be held at Broad Sanctuary 
Chambers, Westminster, $.W., on January 19th, to receive an 
account of the winding-up of the company by the liquidator, 
Mr. H. Fraser. 

Knicuton Exectric Suppty Co., Ltp.—A meeting of mem- 
bers is to be held on January 30th at the Council offices, 
Knighton, Radnorshire, to receive an account of the winding- 
up of the company by the liquidators, Mr. W, Lloyd and Mr. 


P. Parker. 
Meeting of Creditors. 


DinecrorHone, Lop.—A meeting of creditors is to be held 
on January 5th at 31, Bedford Row, W.C. 


The Buenos Aires Exhibition. 


In a letter to The Times, published on December 18th, Sir 
Malcolm A. Robertson, former British Ambassador to Argen- 
tina, endorsed the appeal of the Prince of Wales to business 
men to visit South America to acquire a first-hand knowledge 
of conditions there. He said that niuch could be hoped from 
the British Empire Trade Exhibition, but it would be 
unreasonable to expect miracles. ‘“‘ Everything, to my mind, 
depends upon the readiness of the leaders of our industries 
to go out themselves to inquire into Argentine needs, or, at 
any rate, to send their sales managers to study conditions on 
the spot and to enter into personal contact with a people who 
are, [ know, only too anxious to buy from us who buy so 
largely from them,”’ 

In the same issue Mr. Follett Holt, chairman of the London 
Committee of the Exhibition, also reinforced the Prince's 
appeal. He pointed out that although the Exhibition was 
being held in Buenos Aires it was not Argentina alone to which 
it would make its appeal; prominent buyers from Brazil. Chile, 
Uruguay, Peru, Bolivia and Paraguay would also be there. 


The Genera Exectric Co., Lrp., informs us that its exhibits 
at Buenos Aires will be divided, broadly, into industrial 
engineering products on one range of stands and lighting and 
domestic exhibits on another range. ‘The industrial section 
will include examples of Witton products, including standar: 
motors, switchgear, transformers, and a traction motor and 
controller complete, as supplied to the Buenos Aires Central 
Terminal Railway. ‘There will also be a selection of large 
cooking equipment; an exhibit of apparatus made by the 
Siemens and General Electric Railway Signal Co., Ltd.; 
industrial and wiring accessories; and small industrial equip- 
ment. A complete range of ‘‘ Magnet ’’ domestic heating, 
cooking and labour saving devices will be shown, as well as a 
collection of the company’s radio apparatus and valves. 


Technical Publicity. 


In an address before the Bradford Publicity Club last week 
Mr. F. Rowlinson, of the United Steel Commanies, ' td.. dealt 
with ‘‘ The Publicity Department in Relation to Marketing 
the Technical Product.’”’ He pointed out that technical 
marketing was the marketing of technically-produced articles 
to the technically-minded buyer, as distinct from the market- 
ing of products perhaps involving high technical skill in their 
production, but sold to the layman. The chief difference lay 
in the fact that the technical buyer was not influenced by the 
effects of style, fashion or taste which influenced his buying 
as a private individual. He usually knew what he wanted 
better than the manufacturer from whom he was buying, and 
he tied up his requirements in every kind of watertight spec!- 
fication. The work of a technical publicity department was 
chiefly educative—not only of the buyer, but also of the internal 
staff. The technical publicity man’s work had its bearing upon 
every product from the time it reached the estimating depart- 
ment, through every stage of production, to the packing and 
transport. Technical publicity also concerned itself in dis- 
seminating confidential information to salesmen about new or 
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existing products, and could frequently learn much from the 
investigation of complaints. It became of vital importance in 
combating not only the ordinary form of competition (that of 
iianufacturer against manufacturer), but in newer kinds of 
competition—industry against industry—and (a form which 
vas particularly rife) entrepreneur against basic manufacturer. 
sy suitable publicity methods in his marketing, the manu- 
‘acturer of basic commodities might keep the control of profit- 
able lines to himself. The speaker ended with a strong 
assertion that technical publicity was too often allowed to be 
2 thing apart from the rest of the marketing policy, and said 
iat the purpose of his remarks was to bring technical pub- 
—_ into its proper integral position in a technical marketing 
«heme. 
Lantern Slides. 


We learn from the British Jerrrey-DiaMonD, 
‘tennard Works, Wakefield, that it has available an up-to-date 
‘lection of lantern slides illustrating all the latest develop 
ijents in electrical machine mining equipment, including coal- 
citters, conveyors, switchgear, &c. The company will be 
leased to lend these slides to lecturers and teachers and suit- 
ble notes will be furnished with them. 


Prices of Raw Materials. 


The following prices are only general, and they may vary 
ccording to quantities and other circumstances :— 


Price Fortnight’s 
CHEMICALS, &c. Dec. 22nd inc. or dec, 
Acid, Oxalic... ... per Ib. 53d. 
Ammoniac, Sal... per ton £60 
Ammonia, Muriate (largecrystal) ,, £52 
« Bisulphide of Carbon ... ove ” 
« Copper Sulphate .. .. ... £25 10s. 
« Potash, Chlorate ...  ... per Ib, 8d. to 4d. 
Perchlorate... ... 54d. 
Shellac per cwt, £18 10s, 
Sulphur, Commercial ... = 
Soda, Chlorate .. .. per Ib. 8d. 
stals per ton. £5 to £5 5s. 
« Sodium Bichromate, casks ... per lb. 83d. 
METALS, &c. 
* Aluminium, Ingots +. per ton. £85 to £90 
b a Wire ... +» per lb. 1/1 to 1/9 
b 1/1 to 2/9 
e» Babbitts Metal and Anti-friction Metals— 
Grade I ... per ton net, £106 £6 dec. 
Grade II ove ose rT) £78 £3 dec. 
Grade III one £48 £2 dec. 
© Brass (rolled metal 2” to 12" basis) per Ib. dec. 
c Tubes (solid drawn) ose 10d. to 103d. $d. dec 
ec Copper Tubes (solid drawn)... on 1134. d. dec. 
Bars (best selected) ... per ton £71 one 
» Sheet £77 £7 dec 
Zz Rod ... — £71 
d » (Electrolytic) Bars £56 15s, 
d Sheets on £148 10s, 
4 He Wire Tb 
Ebonite Rod — 2/3 to 2/6 
Sheet on ose 2/8 to 2/6 one 
m German Silver Wire... ... 2/1 
Gutta-percha, fine ... ove nom, om 
h India-rubber, Para fine ... aii is 6éd. 4d. dec. 
i Iron, Pig (Cleveland No. 8.) ... per ton. 63/6 ee 
_,, Wire, galv. No.8. P.O, qual. 
Lead, English pig...  ... £16 10s 10s. dec. 
@ Mercury ose per bot. £22 7s. od. to 
£22 10s 
e Mica (in original cases) small ... per Ib. 6d. to 3/- 
” - to 8/- 
e ” ” rge ... - to eco 
p Phosphor Bronze, plain castings 
p » drawn bars & rods 1/1d, d. dec. 
Pp +» rolled strip & sheet ia dec. 
a 
d Silicium Bronze Wire ..._ ... cer Ib. 
Steel, Magnet, in bars... ons 79d. 
Tin, Block (English) ... ... perton to £2 10s. ine. 
n  ,, Wire, Nos.1tol6 ... per Ib, 


*For 1 cwt. lots. Special quotations against definite specifications, 
Quotations; supplied by 
a G. Boor & Co. James & Shakespeare, 
6 The British Aluminium Co., Ltd. 4 Edward Till & Co, 
¢ Thos. Bolton & Sons, Ltd. H Bolling & Lowe. 
ric Richard Johnson & Nephew, Li 
e F. Wiggins & Sons. n P. Ormiston & Sons. a - 
f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd, 
Telegraph Works Co., Ltd, p C. Clifford & Son, Ltd, 
W. F. Dennis & Co, 


Messrs. James Forster & Co., reporting on December 20th, 
stated that an easier tone was in evidence in the lead market 
at the beginning of last week, the price touching £14 10s. per 
ton on Wednesday. From that point, in sympathy with other 
metals, there was a sharp reaction, the close being steady. 
Demand remains very quiet with the near approach of the 
holidays, the advance on Thursday being almost entirely due 
to the better sentiment of the stock markets of the world. 
Arrivals this month promise to be on the full side, and as 
over 21,000 tons were shipped from Australia and Burma 
during November, there is little likelihood of any shortage 
next month, but rather the reverse. The future outlook is 
certainly not too promising, and unless there is a considerable 
revival of demand with the turn of the year, lower prices 
will probably be seen. 
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Lighting and Power 
Notes. 


Aylesbury.—Loan Sanctionep.—The Town Council has _re- 
ceived sanction to a loan of £4,740 for prospective works at 
Eledow, Longwick, Wotton, Moreton, Bishopstone, an:! 
Chinnor, and for a h.p. transmission line from Brill to 
Doddershall in connection with the rural electricity extension 
scheme. 

Barnard Castle.—OvernHeap [.ines—The Cleveland and 
Durham County Electricity Power Company having intimated 
its intention of supplying electricity to the villages of Gainford, 
Ingleton, Hilton, Eangton, and Headlam, the Barnard Castle 
Rural District Council has given provisional consent to the 
erection of the necessary overhead equipment. 

Bath.—Surrity to Opp Down.—The City Council has 
decided to have electricity for lighting installed in the new 
houses at Odd Down. 

Bedford.—Loans SanctioneD.—The Corporation Electricity 
Committee has received sanction to the borrowing of £4,407 
for mains and £573 for sub-station equipment. 

Matns EXTENSIONS.—Mains are to be extended at a total 
estimated cost of £209. 

Bo’ness.—Loans.—The Town Council is applying for sanc- 
tion to the borrowing of £1,500 for the purchase of a rectifier 
for the electricity works, £800 for mains and services, and £200 
for meters. 


Continental.—Denmark.—According to official statistics, the 
capacity of generating stations in Denmark amounted to 
246,000 h.p. during the fiscal year 1928-29, as compared with 
only 188,000 h.p. in 1921-22 (the first year for which figures are 
available). There has been a corresponding increase in the 
capacity of individual generating sets, the average h.p. per 
generating set increasing from 186 in 1921-22 to 323 in 1928- 
“9. These figures do not include power plants in private estab- 
lishments or those in factories. In 1921-22 the production of 
electricity amounted to 189 million kWh and by 1928-29 this 
had increased to 331 million kWh. Adding to this figure 
approximately 170 million kWh from private enterprises, the 
total production of electricity in Denmark may be taken to 
amount to about 500 million kWh. About 35 million kWh is 
also ‘‘imported”’ from Sweden. During the seven years 
electricity consumed for lighting increased from 55,000,000 to 
110,000,000 kWh, the consumption of energy for power pur- 
poses rising from 90,000,000 to 164,000,000 kWh. At present 
the sum invested in electrical power plants amounts to nearly 
£24,000,000, and the financial results of their operation have 
proved very satisfactory. Most of the generating stations in 
the country are municipally owned, though some of them, in 
the smaller communities, are worked on a co-operative basis. 
They all use coal for the generation of power and this is im- 
ported from England, Germany, and Poland. 

GerMany.—Owing to the industrial depression the output of 
electrical power at the 122 principal generating stations in 
Germany has so far this year shown a decrease. The produc 
tion during September last amounted to 1,311,000.000 kWh, 
bringing up the total for the first nine months of the year to 
11,971,000,000 kWh, as compared with 12,159,700,000 kWh in 
the correspondin riod of 1929. “oe 

Central Moravian Electricity Co. of 
Prerau, jointly with the Moravian-Silesian Electricity Co., has 
decided to erect a large new thermal power station of an 
ultimate capacity of 160,000 kW at Strebowitz. The initial 
capacity will be 40,000 kW, and orders for two 20.000-kW 
turbo-generator sets, boilers, &c., have already been placed. 

Berncium.—According to a recent report there are now about 
112 miles of distribution mains in the city of Brussels, and the 
sales of power last year totalled 44,706,781 kWh. D.c. is still 
largely used for the oneration of motors in the city, 6,861,387 
kWh being used for this purpose in 1929. 

Ealing.—Extensions.—The Borough Council has agreed to 
an expenditure of £2,900 for the extension of h.p. and I.p. 
mains and for the erection and equipment of a sub-station in 
connection with the supply of electricity to houses on the 
Hangar Hill Garden Estate. A sum of £5,550 is also to be 
spent to supply houses on the Priory Park estate. 

Hailsham SUpPLy Scueme.—The 
Rural District Council has decided to support an application 
by Major C. de Roemer for a Special Order to supply elec- 
tricity within a mile radius of Gardner Street, including 
Herstmonceaux. The prospective prices are 8d. per kWh for 
lighting, and 14d. per kWh for power. Under the scheme 
there is to be free wiring, with the free installation of a 
small electric cooker in each house. 

Hazel Grove and Bramhall.—A.t-in Tarirr INTRODUCED.— 
The Urban District Council has adopted an all-in tariff with 
a fixed charge of 20 per cent. of the net rateable value per 
annum up to £100 plus 10 per cent. of the net rateable value 
in excess of £100, and a ‘‘ unit” charge of jd. This rate 
applies only to residences. 

Isle of Wight.—New Cxarces.—The public authorities in 
the Island have come to an arrangement with the Isle of 
Wight Electric Light & Power Co., Ltd., for an alteration in 
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the charge for electricity for a period of years. The new 
charge is to be a flat rate of 8d. per kWh. 


Japan.—Sus-sTaTIONS FOR OsaKA RaiLway.—Plans are now 
being prepared for the new sub-stations required for the Osaka 
Municipal Rapid Transport Railway. About ten large sub- 
stations are to be erected and work on the construction of those 
at Umeda, Shinsaibashi and Tennoji will be commenced early 
in 1931. Tenders for the necessary equipment will be invited 
about next April. 


New Power Station.—The Fuji Power Co,, No. 2, has 
received sanction to the erection of its proposed 18,000-kW 
Yuyuma station. 


Licutinc.—The Corporation Elec- 
tricity Committee proposes to supply electricity for shop- 
window lighting after 7.30 p.m. at ld. per kWh. The existing 
charge is 44d. per kWh. 

Keith.—Srtreer Licgutinc.—The Town Council has decided 
to enter into a street-lighting contract with the Grampian 
Electricity Supply Co. 

_Kendal.—Loans.—The Town Council has applied for sanc- 
tion to a loan of £6,000 for mains and services. 


Liverpool.—Proposep EXTENSION OF SuppLy AREA.—Negotia- 
tions have been opened between the West Lancashire Rural 
District Council and the Liverpool Corporation with regard to 
electricity supply in the districts of Maghull, Lydiate and 
Aughton. The consumers in these districts considered the 
charges for electricity to be too high and this led the Rural 
Council to make approaches to the Corporation for a reduction 
in the bulk supply charges. The Corporation made conces- 
sions conditional upon certain retail prices being agreed 
to, but these would have involved a _ loss to the 
Council. ‘The alternative proposal put forward by the 
Liverpool Corporation was that it should take over the 
scheme for the supply of electricity to Maghull, Lydiate and 
Aughton and give the residents a cheaper service of electricity. 
The Rural District Council now charges 8d. per kWh and the 
Liverpool Corporation has offered 43d. per kWh and after April 
next 4d. per kWh, together with corresponding reductions for 
power. A sub-committee of the Rural Council has been given 
power to negotiate for the transfer of the Maghull, Lydiate 
and Aughton scheme to the Liverpool Corporation. 


London.—HamMersMITH.—In connection with the three new 
e.h.p. sub-stations to be provided adjoining Broadway Cham- 
bers, near Down Place and in Hythe Road, the Borough 
Council Electricity Committee recommends that mains ex- 
tensions and other works shall be carried out at a total 
estimated cost of £21,626. The Committee also recommends 
that the Wood Lane sub-station shall be extended for the 
purpose of giving a supply of electricity to the premises of 
Callender’s Cable & Construction Co., td. 

FuLHaM.—The borough electrical engineer reports that since 
the contracts for wiring consumers’ premises were fixed, there 
have been reductions in costs of materials and wages. The 
Electricity Committee has, therefore. decided to invite new 
quotations with a view to arranging a revised schedule. Mean- 
while the contractors are to be offered new contracts at 1s, per 
point reduction upon the present schedule. 


The Council has received sanction to loans of £5,313, for the 
provision and equipment of sub-stations at North-End House 
and Rivermead Court, and £13,256 for the laying of h.p. cable 
in the West Kensington and Hurlingham districts. 


Stoke Newineton.—The Borough Council Electricity Com- 
mittee recommends the extension of mains at an estimated 
cost of £1,022. 


St. Pancras.—Mains extensions estimated to cost £1,080 are 
to be carried out by the Borough Council Electricity and Public 
Lighting Committee. The Council has received sanction to 
loans of £18,024 for mains and services, £12,071 for meters, 
£3,060 for house wiring installations and £5,174 for domestic 
appliances. 


Hackney.—The Borough Council Electricity Committee pro- 
poses to give a supply of electricity to the new premises of the 
British Industrial Gases, Ltd., at an estimated cost of £2,250. 


Lutterworth.—Suprty to Housina Estate.—The Rural Dis- 
trict Council has received from the Ministry of Health sanction 
to install electric lighting at houses at Misterton on condition 
that not less than 3d. per week is added to the rent. 


Northern Ireland.—lonpvonperry.—At a recent meeting of 
the Corporation Lighting Committee it was decided to recom- 
mend the extension of electric lighting at Shantallow. 


COoLERAINE.—For some time past the Borough Council 
has been divided upon the subject of its electricity supply. 
In view, however, of an outside company coming into the field, 
the Council has now made up its differences of opinion and 
has resolved to have a municipally-controlled scheme. The 
Electricity Commissioners are to be asked to make an extension 
of the original Order. 


Portslade-by-Sea.—OverHEAD LINE Proposats.—At a recent 
meeting of the Urban District Council a letter was read from 
the East Sussex County Council asking for the Portslade 
Council’s views regarding the proposals of the Central Elec- 
tricity Board to erect a 132,000-V transmission line from 
Brighton to Three Bridges. The Council decided that the 
Board should be requested to place the line under ground across 
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the Downland portion; or, if it had to be overhead, that it 
should be placed along the same route as the Summersdene 
Valley line. 


Purfleet (Essex).—Srreet Ligutinc.—At a recent meeting 
of the Urban District Council it was announced that, as 
electricity was proving far cheaper than gas for street light- 
ing, it was proposed further to extend the service of the 
County of London Electric Supply Co., Ltd., by_the erection 
F: a large number of new electric light standards in the 

istrict. 


South Africa.—Paart.—The Town Council has unanimously 
decided to break away from the Electricity Supply Commission 
by not renewing the contract which expires on December 31st, 
1981. The Council has also decided to erect its own power 
station and plant and to extend and renew mains at a total 
cost of £70,000. Negotiations with the Commission to obtain 
cheaper electricity have failed, and as Paarl is anxious to 
develop as an industrial centre, progress is hindered. The 
present charge for electricity for private consumers is 9d. per 
kWh. Paarl is the largest country customer of the Com- 
mission; it is now consuming four million kWh per annum 
and aims at selling at least ten million kWh. A report on the 
new scheme prepared by Mr. A. E. Val Davies, consulting 
engineer, Cape Town, has been approved. 


South Shields.—Asststep Wirinc Scueme.—The Corpora- 
tion Electricity Committee has revised the list of electrica: 
installation contractors for the assisted wiring scheme owing 
to the large number of approved contractors having cease: 
business or left the town. 


Stoke-on-Trent.—CHANGE-OVER.—In connection with the 
change-over from d.c. to a.c., the Corporation Electricity Com- 
mittee has decided to extend the existing three-phase main 
in Mayer Street at a cost of £700. Arrangements are also to 
be made for the change-over of supply in the Broom Street 
area, at a cost of £1,000; in a further portion of Hope Street, 
Hanley, at a cost of £800; and in the Newport Lane area and 
a further section of Waterloo Road, Burslem, at a cost of 

5,500. 

Buk Suppty.-—At a recent meeting of the Electricity Com- 
mittee it was reported that the Stone Urban District Council 
had intimated that it would be prepared to take a bulk supply 
of electricity for Rough Close as soon as a supply could be 
made available. The engineer was authorised to make the 
necessary arrangements for giving the required supply. 

THREE-PHASE SuppLy EXxTensions.—The Corporation Electri- 
city Committee has decided to carry out underground and over- 
head work costing £8,700, for the purpose of giving a three- 
phase supply to the Brownhills Tileries of Messrs. D. Platt and 
Sons, Ltd., and to Tunstall Sewage Works. 


Sunderland.—Prorosep ExtTensions.—The Corporation Elec- 
tricity Committee is to consider a proposal to extend its 
electric lighting system into the main streets of Southwick. 


Tontridge.—Assistep Wirtnc.—The Rural District Council 
has arranged for the Tunbridge Wells Corporation to wire 
houses in the rural area. and to fix shilling prepayment meters. 
Electricity will he supplied at 74d. per kWh, and to recover 
the cost of the wiring, this price is to be continued for approxi- 
mately ten years. 


Tramway and Railway 
Notes. 


Accrington.—TRaMWAy ABANDONMENT.—The Corporation 
Transport Committee has decided to withdraw the trams on 
the Accrington-Clayton-le-Moors service at the same time as 
those on the Oswaldtwistle route. Motor-omnibuses are to be 
substituted on both sections. : 


Resect TRarric MERGER PROPOSAL.— 
By 815 votes to 403 a meeting of Brighton ratepayers rejected 
the proposal to establish a Traffic Board to control the trans- 
port of Brighton and Hove. Hove ratepayers, on the other 
hand, have voted unanimously in favour of the project. At a 
subsequent meeting of the Brighton Town Council it was 
decided to take a poll of the town on the question. 


Continental.—Rvuss1a.—It is reported from Moscow that the 
Railway Commissariat has decided to electrify 1,500 km of line 
by i338, and 16,000 km of line in the new five years’ plan 
beginning with 1933. 

Japan.—New Evectric Raibway.—Work on the construction 
of an electric railway between Nikko and Chuzenji is to 
commenced in September, 1931. 


London.—ImMpROVEMENT OF TRAMCARS.—As a result of experi- 
ments for providing protection for motormen on the tramcars 
during inclement weather, the Highways Committee of the 
London County Council proposes that the driving platforms 
of 100 tramcars shall be equipped with vestibule front screens, 
the metal frames of which will be filled with safety glass. The 
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work, which is estimated to cost £15,700, will be carried out by 
<lirect labour in the Tramways Department. 

THE Kinasway Tunnet.—The work of enlarging the tram- 
way tunnel between Victoria Embankment and Southampton 
Row is now almost completed and the official opening will 
take place shortly. 

THROUGH-RUNNING AGREEMENT.—The London County Council 
Highway Committee recommends that an agreement be 
entered into with the Walthamstow Corporation for the 
through-running of trams between Bloomsbury and the Napier 
Arms, Walthamstow. 


Manchester.—No FOR THE PRESENT.—At a 
recent meeting of the Corporation Transport Committee a 
report was presented by the deputation which had visited 
various towns where railless-car systems are in operation. 
Most of the members of the deputation were apparently not 
favourably impressed with the system and consequently the 
Committee decided not to make application for powers to run 
railless cars, at any rate for the present. 

TrraL Run ON THE ALTRINCHAM Line.—In connection with 
the electrification of the Manchester, South Junction and 
\ltrincham Railway, which line is controlled jointly by the 
London, Midland & Scottish and the London & North Eastern 
Railways, a very successful trial run took place recently on the 
first length of track to be equipped. The trial was attended 
by a number of officials of the two railway companies and of 
the General Electric Co., Ltd., the contractors for the rolling 
stock electrical equipment. It is understood that the train 
operated in a highly satisfactory manner, a speed of nearly 
‘0 m.p.h. being reached. This is the first 1,500-V d.c. multiple- 
unit train to be operated in this countrv following the adop- 
‘ion of this pressure as standard by the Ministry of Transport. 


Telegraph and Telephone 
Notes. 


International Telephony. — ANGLO-GERMAN Service. — In 
order to meet the continued growth of traffic between this 
-ountry and Germany, additional telephone circuits have been 
brought into service to Berlin and Cologne, making a total of 
23 connecting this country with Germany. Of these 23 cir- 
cuits, which at this end are all worked from the London trunk 
exchange, nine terminate in Berlin, seven in Hamburg, two 
«ach in Cologne, Dusseldorf, and Frankfort (Main), and one in 
Bremen. 

South Africa.—Rurat TeLEpHony Extension.—Mr. H. W. 
Sampson, the South African Minister of Posts and Telegraphs. 
-tates that the mileage of farm telephone wires has increased 
from 4,000 in 1924 to 27,000 at the present time. The con- 
struction of new lines is proceeding at the rate of about 4,000 
niles annually. The telephone tariffs are to be overhauled as 
irom April Ist next, and a fixed minimum rate will be laid 
down with the object of assisting farmers at long distances 
from the main centres. 

Telephony.—Sratistics.—Telephones in use in the world in- 
Pres by nearly a million and three quarters during 1929; 
the total number was approximately 34,400,000. Britain is 
still tenth among the great telephone-using peoples of the 
world, reckoned on the basis of the number of instruments per 
hundred inhabitants; three of her dominions (Canada, New 
Zealand, and Australia) are ahead of her. The following list 
shows the number per 100 inhabitants in all countries with 
upwards of 100,000 telephones and a ratio of telephones te 
population of at least two per cent.: United States 16.9, 
Canada 14.4, New Zealand 10.8, Denmark 9.4, Sweden 8.3. 
\ustralia 8.2, Norway-6.6, Switzerland 6.5, Germany 5.0, Great 
Britain 4.2, Netherlands 3.7, Finland 3.4, Austria 3.28, Belgium 
3.2, France 2.6, Argentina 2.4. The steady progress made by 
Europe in 1929 with a record of 773,000 telephones (or 8.4 per 
cent.) compares with North America’s increase of 816,000 (3.9 
per cent.). The largest percentage increases in Europe are to 
be found in countries whose telephone density has hitherto 
been below the average. Spain increased by about 37,000 (24 
per cent.), Italy by about 52,000 (17 per cent.), Belgium by 
33,713 (15 per cent.), Russia by about 36.000 (12 per cent.), and 
France by 90.515 (over 9 per cent.). Of the highly-developed 
countries, Switzerland also increased by more than 9 per cent. 
and Sweden by nearly 5 per cent.; Germany increased by 
231,876 and Great Britain by 127,040. These two countries 
provide more than half the total number of telephones in 
Europe. 

The extent to which a highly-developed telephone service 
provides work and disburses. money in wages is shown in the 
latest report by the chief statistician of the American Tele- 
phone and Telegraph Company. The telephone industry of the 
United States employs more than 500,000 workers, of which 
121,000 are on the operative side and 81,850 are engaged in 
laboratory work; these numbers are exclusive of those engaged 
in ancillary trades. More than £8,927,000 was paid in the 
month of June last in salaries to employés of the Bell system, 
which, as the largest telephone organisation in the United 
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States, employs approximately 350,000 workers, 222,000 of 
whom are women. 

_The Telephone Service.—TruNK CaLis.—A new device for 
giving warning of the end of the three-minute period allowed 
tor a trunk call is being tried by the Post Office on the London- 
Birmingham trunk circuit. Instead of the voice of the opera- 
tor breaking in on the conversation, an automatic buzzer 
sounds about ten seconds before the full period is up. ‘This 
allows time for the conversation to be concluded, or for a de- 
cision to be made to continue it for a further period. 


Radio Notes. 


India.—SuGGcestep IMPROVEMENTS.—Our correspondent in 
India reports that in an attempt to stimulate the broadcasting 
service prizes were offered some time ago for constructive 
essays. The Postmaster-General of Bombay acted as examiner 
and the best essay selected by him was written by Mr. 8S. R 
Bellimal, who considers that the progress of broadcasting in 
India depends to a large degree on the cheapness of reception. 
He makes a number of suggestions to reduce its cost, the prin- 
cipal of which are (1) increasing the power of the Calcutta 
and Bombay stations; (2) simultaneous broadcasting on long 
and short waves from those two stations; (3) equipping the 
present Government stations at Nagpur, Allahabad, Lahore, 
and Delhi, and an additional station at Bangalore with suitable 
broadcasting transmitters of 1 or 13 kW each and utilising them 
to relay the Bombay and Calcutta programmes and also to 
broadcast local programmes of their own. It is stated that if 
the above suggestions were adopted the areas of reception with 
crystal sets would be increa by about ten times; further, 
simple two-valve receivers should pick up the Bombay and 
Calcutta) programmes within 300 miles at loud-speaker 
strength, and beyond the skip distance of the short wave 
simple two-valve short-wave sets should give good reception 
up to about 100 miles practically free from atmospherics. By 
such arrangements it is hoped that practically the whole of 
India will be capable of receiving programmes from one or the 
other of the stations at the minimum cost. Steps will have to 
be taken to bring home to the public the advantages of broad- 
casting. Receiving sets should be installed in public gardens 
at important functions, in almost all towns, and also every 
important village should have at least one radio set in charge 
of the headman. Tandlords of flats in cities should be induced 
to install a receiver in each building from which loud-speakers 
should be led to the various flats at a monthly charge of Rs. 5 
per loud-speaker. Special talks should also be given to ladies 
on domestic matters, fashions, cooking, sewing, needle work, 
&e. According to The Times a proposal to provide three new 
powerful inland stations, in addition to those existing at 
Bombay and Calcutta, will be considered by the Central 
Broadcasting Advisory Committee on December 20th. 

New Station.—Scorrish Recionan Site.—The B.B.C. 
announces that the site of the Scottish regional trans- 
mitting station has been chosen at Westerglen, three 
miles south of Falkirk, in Stirlingshire. The work of 
building the station is being put in hand immediately, 
the design being similar to that adopted for the Tondon and 
north regional stations. The new station will be the third 
twin transmitter to he built as part of the Corporation's 
regional scheme and will, when in operation, replace the exist- 
ing low-power transmitters at Glasgow, Edinburgh, and 
Dundee. 

New Zealand.—GovernMENT ContRoL.—The existing con- 
tract with the Radio Broadcasting Company of New Zealand 
expires in January, 1932, and from that date it is proposed that 
the Post and Telegraph Department shall assume control of the 
technical side of the service, but the programme side will 
be left largely in other hands. It is proposed that the YA 
stations in Auckland, Christchurch, and Dunedin shall increase 
their power to 2,000 watts and that eight subsidiary 500-watt 
stations shall be erected in other towns, so that there will be a 
chain of Government stations throughout the Dominion. The 
smaller stations will be mainly for relay purposes, but will also 
be used to broadcast any events of outstanding importance in 
their respective localities. It is not proposed to do away with 
the ‘‘ B ”’ class, or privately-owned, stations, says World-Radio, 
but they will be required to reach a high standard. Their in- 
terests will be protected, and legislation will be brought in 
next year to prevent any association making extortionate de- 
mands for copyright fees. The proposals have not yet been 
ratified by Parliament, and many details have still to be 
worked out. 

Radio Exchange.—SovutHampton.—Details of a scheme for 
the installation of a relay broadcasting service have been laid 
before the Southampton Town Council and it is anticipated 
that it will be accepted. The charge will be 1s. 6d. per week 
and the company has offered to pay to the Corporation £250 
for every 1,000 subscribers, with a minimum payment of £500 
per annum. 

Switzerland.—New TransMitters.—We learn from Zurich 
that the construction of the new transmitters at Sottens and 
Munster is rapidlv proceeding. It is expected that they will be 
in operation by February, 1981. 
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Contract Information. 


When “ Contracts Open” are advertised in our “ Official Notice ” pages, the date of the 
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Contracts Open. 


Australia.—MELbourNE.—Posts and Telegraphs Department. 
January 13th. Terminal strips. (A.X. 10465.)* Four sets of 
echo suppressors for two-wire repeated circuits. (A.X. 
10523.)* 

January 20th. Telephone switchboard keys and parts, in- 
cluding handles, make springs, break springs, and key plates. 
(A.X. 10517.)* 

January 27th. Fuses and heat coils for the protection of 
telephone equipment. (A.X. 10516.)* 

February 3rd. Telephone exchange power boards. (A.X. 
10466.)* 

February 10th. Telephonists’ telephones for common battery 
working. (A.X. 10569.)* 

February 17th. Electric lamps, sae caps and sockets for 
voltages from 4 to 50. (A.X. 10643.)* 

February 24th. ‘ea in vitreous spools ranging from 
100 to 4,000 ohms. (A.X. 2.)* 

State Electricity January 12th. 44,000-V 
switchgear and accessories for the Belmont and Colac sub- 
stations. (A.X. 10543.)* 


Barking.—January 12th. U.D.C. Electricity Department. 
Sub-station switchgear plant. (December 19th.) 

December 30th. U.D.C. Education Committee. Electric 
wiring and fittings at the Eastbury School. (See this issue.) 


Belgium.—Brvssets.—January 7th. Post and Telegraph 
Authorities. Supply and laying ‘of quantity of telephone cable 
in the Liége and Metter districts. Specification (Cahier des 
eS Special No. 3,528) for 13 fr. from Regie des T. et T., 

russels. 


Bridlington.—January 19th. Corporation. 11-kV and l.p. 
cables, boxes, and roadwork; also 11-kV ring-main switchgear, 
tiansformers, and equipment. (December 19th.) 


Heston and Isleworth.—January %th. Electricity Depart- 
ment. Electrical supplies for twelve months. (See this issue.) 


Hull.—January 19th. Corporation Electricity Department. 


Electric lamp-posts and brackets for street lighting. (Decem- 
ber 12th.) 


London.—IsLIncton.—Borough Council. January Ist. 
Lead battery. (December 12th.) 

January 16th. Twelve months’ supply of electrical and 
engineers’ stores. (December 12th.) 

County oF Lonpon ELectric Suppty Co., Lrp.—February 
2nd. Coal unloading cranes and coal- handling plant, includ- 
ing travelling bridge and belt conveyors, in connection with 
the Barking power station extensions. (December 12th.) 

CENTRAL ELECTRICITY BOARD.—January 19th. Construction of 
site works, foundation works and buildings in connection 
North-East England Electricity Scheme. (December 

New Zealand.—WELLINGTON.—Post and Telegraph Depart- 
1016.)* January 19th. Electric lamps and condensers. (A.X. 

6.) 

January 20th. Resistance spools. (A.X. 10505.)* 

January 24th. 300 four-conductor dial cords. (A.X. 
10556.)* 

January %th. 500 ebonite telephone earpieces. (A.X. 

Public Works Department. January 27th.  11,000-V 
switchgear and metering for Mangahao power scheme. 
10373.)* 

February 24th. One set of 110-kVA outdoor switchgear, 
steelwork and controlling equipment. (A.X. 10507.)* 


Plymouth.—January 10th. Corporation. 15,000-kW_ turbo- 
alternator with condenser auxiliaries. (December 19th.) 


South Africa.—JoHANNEsBURG.—January 26th. Railways and 


Harbours. One 5-ton electric overhead travelling crane. (A.X. 
10650.)* 


Southend-on-Sea.—January 21st. Electricity Department. 
General stores for 12 months. (December 19th.) 


° Farther particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


taining the advertisement is given in parentheses below. 


Contracts Closed. 


Bexhill.—Electricity Committee. Recommended :— 
a of positive plates of storage battery.— 
Tudor Accumulator Co., Ltd. 


Gravesend.—Town Council. Accepted :— 
Cables.—W. T. Henley’s Telegraph Works Co., Ltd. 
Government Contracts.—The following contracts were 
placed by the various Government Departments during 
November :— 
ADMIRALTY (CONTRACT AND PurCHASE DEPARTMENT). 
Torch batteries—Siemens Bros. & Co., Ltd.; General 
Electric Co., Ltd 
Motor booster, switchboard, &c.—General Electric Co., 


Motor booster set and main motors.—Laurence, Scott and 
Electromotors, Ltd. 

Artificial silk shades.—Best & Lloyd, Ltd.; Louis Dernier 
and Hamlyn, Ltd. 

Wire.—Telegraph Construction and Maintenance Co., Ltd. 


Atk MINISTRY. 
Accumulators.—Chloride Electrical Storage Co,, Ltd. 
Batteries.—Siemens Bros. & Co., Ltd. 

W/T condensers.—Dubilier Condenser Co. (1925), Ltd. 

Generators.—British Thomson-Houston Co., Ltd. 

si, — and transmitters.—Siemens Bros. & Co., 
itd. 

Voltmeters.—Ferranti, Ltd. 


CROWN AGENTS FOR THE COLONIES. 
Cables.—British Insulated Cables, Ltd. 
Copper.—T. Bolton & Sons, Ltd. 
Generating plant.—Spensers (London), 
Train-lighting spares.—J. Stone & Co., Ltd. 
Wireless apparatus.—Radio Communication Co., Ltd. 


OFFICE OF WoRKS. 
Electric passenger lift (Chelsea Royal Hospital).—Wm. 
Wadsworth & Sons. 
Change-over switch, &c. (Royal Courts of Justice).—Elec- 
trical Installations, Ltd. 


GENERAL Post OFFICE. 

Protective apparatus. —Pheenix Electric 
Works, Ltd.; Power Equipment Co., 

Telegraphic apparatus. —Creed & Co., ay 

‘Telephonic apparatus.—Automatic ‘Telephone Manufactur- 
ing Co., Ltd.; Ericsson Telephones, Ltd.; General 
Electric Co., Ltd.; North British Rubber Co., Ltd. ; 
Plessey Co., Ltd.; Siemens Bros, & Co., Ltd.; Stan- 
dard ‘Telephones & Cables, Ltd.; Telephone Manufac- 
turing Co. (1929), Ltd. 

Wireless apparatus.—General Electric Co., Ltd.; Standard 
Telephones & Cables, Ltd. 

Distributing boards.—Edison Swan Electric Co., Ltd. 

Cable.—British Insulated Cables, Ltd. ; Callender’s Cable 
and Construction Co., Ltd.; Enfield Cable Works, 

7. Glover & Co., Ltd.; Hackbridge Cable 
Johnson & Phillips, Ltd. ; Siemens Bros. 

and Co., +7 td. 

Conduits. —Longmore Bros. 

Cords for telephones.—Phcenix Telephone and Electric 
Works, Ltd. 

Lead sleeves.—George Farmiloe & Sons, Ltd.; J. D. 
Stoward & Co., Ltd 

Insulating tape.—Pomona Rubber Co. 

Electric trucks.—Greenwood & Batley, Ltd. 

Traction wheels.—English Electric Co., Ltd. 

Supply, drawing-in and jointing of cable.—Bristol-Frome- 
acacia T. Henley’s Telegraph Works Co., 

Motor —— sets, cables and switchgear (Leeds head 
post office). —General Electric Co., Ltd. 

Power plant (Bristol telephonic repeater station).—General 
Electric Co., Ltd 
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Telephone exchange equipment.—Tile Hill (Coventry 
automatic area); Boscombe; Canford Cliffs; Park- 
stone, Southbourne.—General Electric Co., Ltd.; 
Rainham (Chatham multi-exchange area); King’s 
Norton (Birmingham area).—Siemens Bros. & Co., 
Ltd. Sub-contractors for King’s Norton: English 
Electric Co., Ltd., for charging machine; Chloride 
Electrical Storage Co., Ltd., for batteries. High 
Wycombe; Preston (Brighton multi-exchange area).— 
Siemens Bros. & Co., Ltd. Sub-contractors: English 
Electric Co., Ltd., for charging machines; Crompton 
Parkinson, Ltd., for ringing machines; Hart Accumu- 
lator Co., Ltd., for batteries. Trafford Park (Man- 
chester)—Automatic Telephone Manufacturing Co., 
Ltd. Smethwick (Birmingham area).—Ericsson ‘Tele- 
phones, Ltd. Sub-contractors: Electric Construction 
Co., Ltd., for motor generators and ringing machines; 
Pritchett & Gold & E.P.S. Co., Ltd., for batteries. 
Calthorpe (Birmingham area).—Standard Telephones 
and Cables, Ltd. Sub-contractors : Crompton Parkin- 
son, Ltd,, for motor generators and ringing machines; 

_.. ‘Tudor Accumulator Co., Ltd., for batteries. 

Telephonic repeater equipment.—Edinburgh: Standard 
Telephones & Cables, I.td. Birmingham: General 
Electric Co., Ltd. 


Lichfield.—City Council. Accepted :— 
Wiring houses at Dovehouse Fields for electric lighting 
(£141).—W. B. Haddock & Co. 


Recommended :— 
Cable (£1,615).—Metropolitan Electric Cable & Con- 
struction Co., Ltd. 
Prepayment meters.—Measurement, Ltd. 
Installation work under the assisted wiring schemes.— 
A. R. Camidge & Co. 


NEWINGTON.—Electricity Committee. 


Luton.—Education Committee. Accepted :— 
Installation of electrical heating apparatus at Oakley 
Road schools (£208).—A. T. Snowden. 


nstallation of electric light at the municipal building: 
(£163).—P. Nutcherd 


Sittingbourne.—Urban District Council. Accepted :— 
Electric power drives, &c., for the electrification of Keycol 
Hill waterworks (£1,065).—Burdette & Co., Ltd. 
Stoke-on-Trent.—Public Assistance Committee. Accepted :—- 
Installation of electric light at new hospital (£1,321).— 
Barnett & Soames. 
Installation of lifts in hospital pavilion (£1,125) and ia 
nurses’ home (£967).—John Bennie, Ltd. 
Electric cooker at Turnhurst Road institution (£91).-- 
General Electric Co., Ltd. 
Piping alterations in connection with generators at Turn- 
hurst Road institution (£162) —Couzens & Akers. 
Electricity Committee. Accepted :— 
Erection of overhead wiring and service lines on Etruria 
Vale estate (£98).—E. Holloway. 
Corporation. Accepted :— 
Electric lighting at 55 houses on Civian Road estate, 
Fenton.—Public Works Department. 


Forthcoming Events. 


Royal Institution.—December 30th, January Ist and 3rd. 
Institution, London. Juvenile Christmas lectures. 


Institution of Electrical Engineers (Meter and Instrument 
Section).—Friday, January 2nd. _ Institution, I.ondon. 
7 p.m. ‘‘ Apparatus and Methods for Accurate Mainten- 
ance of Large A.C. Energy Meters.’’ Messrs. E. Fawssett 
and G. E. Moore. 


Physical and Optical Societies’ Exhibition.—January 
6th-Sth. Imperial College of Science, Kensington, S.W. 
Annual exhibition. 


Electrical Engineers’ Ball.—Friday, February 13th. Gros- 
venor House Hotel, Park Lane, W. 


Diesel-electric Tanker. 


The Diesel-electrically-propelled oil tanker Winkler, built by 
Scott’s Shipbuilding & Engineering Co.. Ltd.. Greenock. for 
the Atlantic Refinery Co., was on trial on December 16th. 
Four 600-kW, 250-volt generators, working in series, are driven 
by 750-b.h.p. Carels-Ingersoll-Rand, six-cylinder, airless- 
injection engines, running at 225 r.p.m. The propelling motor 
is capable of transmitting 2,800 s.h.p. at 95 r.p.m. 
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Notes. 


Reservoirs (Safety Provisions) Act, 1930. 


This Act, which comes into force on January Ist, 1931, lays 
down certain requirements as to the construction and 
inspection of large reservoirs as defined in the Act and, among 
other things, will require undertakers with such reservoirs to 
keep records in the prescribed form of water levels, leakages, 
and other particulars. The regulations prescribing the parti- 
culars and form of record (and also prescribing the various. 
forms of certificates under the Act) are about to be issued by 
the Home Office in book form and will be on sale at H.M. 
Stationery Office at the beginning of the new year. 


Turbo-Electric Liner. 


The President Hoover, the first of the two new turbo-electric 
liners built for the Dollar Steamship Lines, was christened by 
Mrs. Herbert Hoover on December 9th. The two ships are the 
forerunners of a fleet of four. 


A Rural-electrification Scheme. 


An important stage in the development of electricity supply 
in the Brighton rural area was marked by a luncheon given 
by Mr. Ambrose Gorham, the squire of Telscombe, on Decem- 
ber 16th, in appreciation of the advantages thus conferred upon 
this little Downland village. The supply was first afforded to- 
felscombe Cliffs from the Brighton Corporation electricity 
undertaking on October 27th !ast. In view of the building 
development which is likely to take place within the next few 
years, the possibilities of a ring main from the Portobello sub- 
station around the east and north boundaries of the Brighton 
area have been investigated. In the first instance this main 
will be operated at the existing pressure of 8,000 volts, but 
provision has been made for the voltage to be increased to one 
of the standard intermediate pressures at a later date. The 
total length of the new ring main will be eight miles, 0.1 sq. 
in., and the first section of it has just been completed, consist- 
ing of 1,100 yards of underground cable from Portobello sub- 
station to Telscombe Tye, and a mile of overhead line from 
which a spur line has been taken to the little village of Tels- 
combe, where a 30-kVA Crompton Parkinson outdoor trans- 
former sub-station has been provided, and to which the supply 
was first commenced on December 4th. ‘This little area is 
perhaps unique, as there are only 17 houses and cottages, of 
which 13 were available to take the supply when it was first 
switched on, excluding sundry farm buildings which are not 
wired. It is interesting to observe that electric cooking has 
been adopted under some very interesting conditions. Three 
small cottages belonging to farm employés are each equipped 
with a cookerette and an electric kettle, in the larger houses 
electric cookers are also included, whilst in the largest house 
a refrigerator and electric fires are already quite popular. 
Although the village church has been lighted electrically for 
some time from a small lighting plant, during the change-over 
the opportunity was taken to floodlight the chancel, and the 
effect of this on a 12th century church is very striking. Tubular 
heating has been adopted in the village club, and the various 
drives for the farm implements will be changed over from 
petrol engines to electric motors as soon as opportunity permits. 

Investigations showed that it was an economic proposition 
to lay the distribution cables underground, and to give an in- 
dication of the size of the district it should be noted that the 
total length of the distriutor from the outdoor sub-station is 
only 225 vards. A feature of the scheme is the short time 
in which the work was carried out. The transformer equip- 
ment was ordered on November 12th, the work on the over- 
head lines was commenced on November 27th, and supply was. 
available by December 14th. ‘This section of the ring main 
was carried out by Messrs. Siemens Bros. & Co., Ltd., to the 
specification of the engineer and manager of the Brighton Cor- 
poration Electricity Department. At the same time a parallel 
section of the ring-main is being erected, which will afford a 
supply from the Kemp Town sub-station to Warren Farm, with 
a tee-olf to a housing estate which is now under consideration. 

In view of the opposition which has been directed against 
the use of overhead lines on the Sussex downs, it is interesting 
to record the insignificant objections which have been raised 
to the erection of these lines. 

At the celebration luncheon Mr. Gorham, recalling the pro- 
test meeting held in Brighton against the erection on the 
Downs of the chain of transmission towers, said that anyone 
energetic enough to walk or ride over the Downs could still 
get all the exercise he wanted, towers or no towers. 

Mr. W. N. C. Clinch, engineer and manager, Brighton elec- 
tricity undertaking, presented to Mr. Gorham and the Mayor 
of Brighton, Ald. Sidney C. Thompson, J.P., silver paper 
weights modelled in the form of electrical switches, and paid 
tributes to his predecessor, Mr. John Christie, who was present 
at the luncheon, to Messrs. Siemens Bros., and to Mr. Gorham. 


Appointments Vacant. 


Distribution assistants for Great Yarmouth Electricity 
Supply Department. 

Distribution engineer for Brighton Electricity Department. 
(See our advertisement pages to-day.) 
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‘** Northmet ’’ Developments. 


We are indebted to the North Metropolitan Electric Power 
Supply Company for the accompanying illustration depicting 
one of its cable gangs laying super-pressure cable alongside 
the River Lea Navigation. The 33-kV cable, which is to con- 
nect Brimsdown and Ferry Lane, is shown being pulled 
directly off drums mounted in steel barges. A further point of 
interest in the illustration is the pull-off arrangement on the 
overhead line. This was necessitated by the fact that, with 
the line in its original position, sailing yachts, when heeling 


Transmission Lines on Lea Navigation Bank. 


over, came dangerously near the line, It was found practic- 
able to give adequate clearance by means of the arrangement 
shown, which, of course, was considerably less expensive than 
moving the line itself. 


Oil-electric Trains. 


Mr. C. J. Hyde Trutch, of the Diesel-electrical Traction 
Depertment of Sir W. G. Armstrong Whitworth & Co., Ltd., 
speaking at a meeting of the Institute of Transport in London, 
contended that many advantages would be obtained if British 
railways adopted the oil-electric engine in 
place of the steam locomotive. He estimated i 
that the following maximum savings would 
be effected each year :— 


£ 
Maintenance... 6,000,000 
Engine staff wages ... 4,000,000 
Water 850,000 
Total ... £19,250,000 


It might be argued that the colliery com- 
panies would raise some outcry against the 
importation of oils to take the place of home- 
produced coal, but the 13,400,000 tons of coal 
consumed by the railways represented only 
5.2 per cent. of the tonnage raised in 1929, 
and a small reduction of freight rates made 
possible by reduced operating expenses 
would, by increasing the competing power, 
be of far greater value to the collieries than 
the lost railway purchases. The time was 
not far distant, however, when sufficient oil 
would be produced from home-mined coal. 


High-pressure Boilers. 


One trend found in new plant employing 
1,400-Ib. steam pressure is that the econo- 
miser, reheater, and air heater have grown 
until they almost dwarf the boiler itself. An 
outstanding example, reported in Power, is 
the recently completed Gilbert station 
(formerly called Holland) in which each 
steam-generating unit has only 7,980 sq. ft. 
of water-evaporating surface, and supplies 
steam to generate 27,500 kW. In this installation the boiler 
‘represents only 12 per cent. of the total heating surface. The 
superheater accounts for 6.9 per cent.; gas heater, 17.2 per 
cent.; economiser, 17.6 per cent.; and air preheater, 46.3 
per cent. 

These astonishing proportions are explained in part by the 
comparative cost of high-pressure boilers, which suggests 
transfer of heating surface from the boiler to the economiser 
and air heater. Making allowance for some reaction when lower 
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boiler costs arrive, and for the fact that a square foot of air- 
heating surface cannot properly be compared directly with a 
square foot of boiler surface, the change is still significant. 


B.S.S. for Telegraph and Telephone Wire. 


A slight revision of B.S. Specification No. 175-1927 ‘‘ Bronze 
Wire and Cadmium-copper Wire for Telegraph and Telephon« 
Purposes ’’ has recently been issued by the British Enyineer- 
ing Standards Association. The revision has been found 
becessary in view of the fact that since the issue of the 
original specification the resistance per mile 
of bronze wire manufactured to the specifica- 
tion has been found to be considerably lower 
in some instances than the resistance of wire 
manufactured heretofore, this probably being 
due to a certain amount of cadmium being 
added to the bronze billets. Bronze wire 
having these characteristics is unsuitable 
from the point of view of the General Post 
Office, since trouble would inevitably occur 
when balancing A and B lines for resistance 
in the event of coils of wire from differ- 
ent manufacturers being used on the same 
work. As a safeguard against this state of 
affairs, a minimum value for the resistance 
per mile for this class of wire has been in- 
serted in the specification, in addition to a 
maximum value. As regards the cadmium. 
copper wire referred to in the same specifica- 
tion, the same need for a minimum resistance 
does not arise, since the variation in the 
resistance from the standard value is, in 
practice, not very large. Another modifica- 
tion to the specification relates to the weight 
of coils of 40-lb. wire. The revised weights 
allow a wider lattitude to the manufacturer 
in making up his coils, thus largely over- 
coming the question of waste which has, in 
the past, been found to be a somewhat serious 
matter in the case of this particular size of 
wire. The Specification is one of a series for 
overhead-line wire for telegraph and telephone 
purposes which is being published in a single 
volume as Specifications Nos. 174-181, and 
may be_ obtained from the Publications 
Department, British Engineering Standards Association, 28, 
Victoria Street, London, $.W.1, price 2s. 2d., post free. Those 
who already possess a copy of the Specification may obtain a 
copy of the revision slip (Reference C.C. 2280) for B.S. Speci- 
fication No. 175 free of charge on application, enclosing a 
stamped envelope. 


A Combined Heating and Lighting Installation. 


The accompanying illustration shows the basement of the 
premises of the Royal Copenhagen Porcelain Co., Ltd. This 


Combined Lighting and Heating Units in ‘‘ China’’ Showroom. 


and another showroom on the ground floor are each heated 
entirely by means of ‘‘ Morganite’’ 1-kW combined heating 
and lighting units, supplied by the Morgan Crucible Co., Ltd., 
mounted on the ceiling in two rows of five. The lighting is 
designed primarily to illuminate the ware on the shelves, the 
intensity over the centre of the floor being of lesser importance. 
It is claimed that the radiant heat received by the occupants 
enables comfort to be obtained at a lower air temperature than 
would be necessary if air heating were employed, thus 
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materially reducing the running costs. By employing this type 
of heating fitting, the radiation may be concentrated over the 
portions of the floor normally occupied by customers, thus 
reducing the intensity of radiation in areas occupied by show 
tables, &c. Without increasing the loading, it is thus possible 
to improve the performance of the installation and again re- 
duce the running costs. 


_ A Lamp-renewal Scheme. 


A new lamp-renewal scheme, prepared by Mr. J. W. J. 
Townley (borough electrical engineer) was approved by the 
\Vest Ham Council at its meeting on December 16th. The 
scheme will apply to rental wiring consumers only and is 
looked upon as part of the maintenance of the installations put 
into small dwelling houses under the rental wiring scheme. 
The necessity for this scheme was that, in many of the smaller 
installations, lamps which had burnt out or had been broken 
were not being replaced, with resultant loss of revenue to the 
undertaking. Many instances were found of a single lamp 
being moved from room to room as required because the 
occupiers of the house would not expend the necessary sums 


THE ELECTRICAL REVIEW. 


1099 


for the replacement of the defective lamps on account of their 
cost. Even Is. 10d. is much too high a price for consumers 
in the poorer parts of the town to pay, bearing in mind that 
the family income is, in many cases, considerably less than £3 
per week. The arrangements provide for an initial inspection 
of all installations, the filling of all lampholders from which 
lamps are missing, and the replacement of existing lamps with 
lamps specially marked. In future these marked lamps, when 
burnt out, will be returned to the showrooms, and new lamps 
given in exchange. Only lamps with the glass intact will be 
replaced in this way. As this arrangement will not cover the 
cases in which lamps have aged, or become accidentally broken, 
periodic inspections (about one per annum) of the rentai 
wiring installations will take place, and all badly blackened 
lamps will be replaced and empty lampholders refilled. It is 
estimated that the increased consumption will largely, if not 
entirely, pay the cost incurred. The essential feature of the 
scheme is, of course, that the majority of the lamps will be 
replaced without book-keeping or other charges to the Depart 
ment. The number of lamps to be replaced per annum is 
estimated to be from 12,000 to 15,000. 


Our Personal Column. 


Electrical men are invited to enable us to keep readers of the “ Electrical Review ” 
posted concerning their movements. 


The retirement of Mr. J. Herrlein, after 46 years’ service as 
‘pparatus works manager of Standard Telephones & Cables, 
itd., was marked by a gift subscribed for by over 3,000 
smployés, The ceremony took place on Tuesday last at the 
New Southgate factory, and the other works at Hendon and 
North Wooiwich, as well as the London offices, were linked 
1y telephone tie-lines for the occasion, over which the speeches 
vere transmitted and delivered, after amplification, to the 
eparate audiences by loud-speakers. Thus the employés of the 
our places were enabled to follow the whole proceedings and 
near the speeches made at the three factories by means of 
\wo-way working of the company’s public-address system. 

Captain J. McKeown, superintendent of the Telegraph 
Department, Belfast, has retired from the service, and Mr. 
M. L. Gillespie, assistant superintendent, has been appointed 
to sueceed him. 

Mr. Frank Ellinson, one of the pioneers of the telephone in 
the old ‘‘ Lancashire and Cheshire ”’ days, is to retire at the 
end of this year after 46 years’ service. 

Mr. G. C. B. Gerry is leaving the Tottenham Corporation 
-lectricity works to take up an appointment with the North 
Metropolitan Electric Power Supply Co. 

Mr. A. Vines, of Messrs. Evershed & Vignoles, Ltd., was 
presented with an antique secretaire bookcase after the annual 
ineeting, on December 16th, of the Engineering & Allied Em- 
ployers’ London & District Association to mark the completion 
of his three years’ term of office as president of the Association. 


The Rawtenstall Town Council, after considering matters 
connected with the Electricity and Tramway Departments, 
has decided that Mr. C. L. E. Stewart, electrical and tramway 
manager, shall be asked to resign his position, and Mr. 
Stewart’s resignation is now in the hands of the town clerk. 
He has been borough electrical and tramway manager since 
1909 and his present salary is £1,170 a year. Recently an 
official announcement was made that the dual post of elec- 
trical engineer and tramway manager was to be divided, Mr. 


Stewart to confine himself to the electrical undertaking, and 
a new tramway manager appointed. 


Mr. R. Daw has been appointed deputy electrical engineer 
by the Dartford Urban Council in succession to Mr. R. Jones, 
who retires on superannuation, and Mr. C, S, Landen has 
been appointed assistant mains and consumers’ engineer. 

Sir Hugo Hirst, Bt., is to present a portrait in oils of the 
late Alexander Graham Bell, by Mr. W. W. Russell, R.A., to 
the Institution of Electrical Engineers at the ordinary meeting 
of the Institution on January 8th. 

Sir Alexander Roger was presented with a piece of silver 
plate at the annual meeting of the Telephone Development 
Association on December 16th. The presentation was made on 
behalf of all the British manufacturers of telephone apparatus 
to mark their appreciation of Sir Alexander's activities as chair- 
man of the Association since its inception six years ago, from 
which position he is now retiring. 

Mr. Llewelyn B. Atkinson has been elected to the chair- 
manship of the T.D.A. in succession to Sir Alexander Roger, 


At a meeting of the Croydon Corporation Electricity Com- 
mittee last week, the town clerk reported the receipt of the 
resignation of Mr. A. C, Cramb, the borough electrical engi- 
neer, upon his appointment as Director and Secretary of the 
British Electrical Development Association. The Committee 
recommended that the position should be advertised. 


Obituary. 

Lt.-Col. R. W. Leonard.—The death is reported from 
Canada of Lt.-Col. Reuben W. Leonard, at the age of 70. Col. 
Leonard supervised the erection of a number of Canadian 
hydro-electric undertakings. 

Mr. T. H. Smith.—The death is announced, at the age of 
48 years, of Mr. Thomas H. Smith, who had for 17 years been 
electrical engineer to the Tudor Accumulator Co., Ltd. 


Financial Section. 


New Companies, Returns of Share Capital, Debenture Charges, Reports of Electrical Companies, 
Dividend Changes, Transactions in Stocks and Shares. 


New Companies 
Registered. 


Dynameg, Ltd.—Private company. Registered December 
7th. Capital, £500 in £1 shares. Objects: To carry on the 
business of electrical engineers, general electrical installation 
contractors, manufacturers and repairers of and dealers in 
dynamos, motors, armatures, magnetos, rubber and insulating 
materials, radio engineers and contractors, &c. The first direc- 
tors are:—R. Tilley, 41, Oriel Road, Bootle, Liverpool, build- 
ing contractor; O. Beahy, 40 Hongonmont Avenne_ Waterloo 
Liverpool, engineer; Mrs. H. Thompson, “ Sunrising,”’ 
Valescourt Road, West Derby, oe Secretary: O. 
Beaby, Registered office: 41, Oriel Road, Bootle, Liverpool. 


English Plastics, Ltd.—Private company. Registered 
December 12th. Capital, £15,750 in 15,000 § per cent. cumu- 


lative preference shares of £1, and 15,000 ordinary shares of 
1s. each. Objects: To carry on the business of manufacturers 
of and dealers in synthetic resin products and urea powders 
of all kinds, varnishes, paints, celluloid products and pigments, 
colour grinders, oil and colour men, motor accessories, elec- 
trical, wireless, optical, and scientific apparatus, batteries, 
domestic utensils, &. The provisional directors are: R. D. 
Hyem and A. Urry, 5, Gray’s Inn Square, W.C. Secretary 
es a : H. Scholey. Registered office : 137, Victoria Street, 


Golden Arrow Radio. Ltd.—Private company. Registered 
December 17th. Capital, £1,000 in £1 shares. Objects: To 
carry on the business of radio merchants and manufacturers, 
dealers in all kinds of radio goods, electricians, &c. The per- 
manent directors are:—J. F. Berry, 8, Clarendon Road, St. 
Annes-on-Sea; E. Winterbotham, 2, Abbey Gardens, Birkdale, 
Southport. Solicitor: J. Prior, 7, Brazennose Street, Man- 
chester. 
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Samuel Hunter & Co., Ltd.—Private company. Registered 
December 15th. Capital, £5,000 in £1 shares. Objects: To 
acquire the business of a brass and malleable ironfounder, &c., 
carried on by lL. Heap, at 13, 14, 15 and 16, Duncalfe Street, 
Walsall, as ‘‘Samuel Hunter & Co.,’’ and to carry on the 
same and the business of manufacturers of electrical acces- 
sories and conduit fittings, &c. The first directors are: L.. 
Heap, 38, Harden Road, Leamore, Walsall, manufacturer 
(permanent); F. Heap, 33, Harden Road, Leamore, Walsall, 
manufacturer; 1. C, Heap, 12, Stafford Street, Walsall, manu- 
facturer. [.. Heap is permanent managing director. 


Torque Transformer Syndicate, Ltd.—Private company. 
Registered December 13th. Capital, £2,400 in £1 shares. 
Objects : To acquire and deal in patents, brevets d’invention, 
and licences; and to carry on the business of brokers or 
commission agents, merchants, engineers, shippers, carriers, 
&c., and to adopt an agreement with J. N. Waring, T. E. 
Beaumont, and R. Romeu. The directors are: J. N. Waring, 
22, Grangecliffe Gardens, South Norwood, S.E., engineer; 
T. E. Beaumont, 144, Days Lane, Sidcup, engineer; R. Romeu, 
57, Gunnersbury Avenue, W.5, merchant. Registered office : 
34/6, Oxford Street, W.1. 

Bastian & Allen, Ltd.—Private company. Registered 
December 13th. Capital, £5,000 in £1 shares. Objects: To 
carry on the business of electrical engineers and contractors, 
suppliers of electricity, carriers of passengers and goods, manu- 
facturers of and dealers in railway, tramway, electrical, mag- 
netic, galvanic, and other apparatus, &c. The subscribers 
(each with one share) are: A. E. Rudd, 5, Copers Cope Road, 
Beckenham, paper maker; F. J. C. Allen, The Gadget, 
Weybridge, electrical engineer; S. A. Williams, Vine [odge, 
Church Road, Osterley, engineer. Solicitors : Macdonald, 
Stacey & Mant, 2 and 3, Norfolk Street, W.C.2. 


Inductor, Ltd.—Private company. Registered December 
15th. Capital, £1,000 in £1 shares. Objects: To carry on 
the business of manufacturers of and dealers in electrical, 
magnetic, galvanic, radio, and mechanical apparatus, electric 
and other telephones and telegraphs, gramophones, &c. The 
first directors are: S. N. S. Mee, Corner Cottage, Lutterworth 
Road, Leicester, engineer; C. A. F. Partridge, 50, Litchfield 
Way, Finchley. electrical engineer (chairman); F. V. Hewitt. 
Quorn Todge, Cowbeech, Hailsham, Sussex, company director; 
J. F. Shaw, 18, Southway, Golders Green, engineer. Solici- 
tors: Stone, Davis, Savige & Partridge, Leicester. 


Finsbury Radio Co., Ltd.—Private company. Registered 
December 13th. Capital, £1,000 in £1 shares. Objects: To 
carry on the business of radio and television experts, importers, 
exporters, 2nd manufacturers of and dealers in wireless an‘! 
all kinds of electrical and gas goods and equipment, &c. The 
directors are: A. Wiseman and Mrs. B. Samuels, 46, Half 
Moon Lane, Herne Hill, §.E.24. Registered office: 103, 
Tinsbury Pavement, E.C.2. 


Official Returns of 
Electrical Companies. 


Colston Electrical Co., Ltd.—Capital. £4,000 in £1 shares 
Return dated September 20th, 1930. 2,646 shares taken up. 
£1,146 paid, £1,500 considered as paid. Mortgages and charges : 

Walsh & Stevenson, Ltd.—Capital, £4,000 in £1 shares. 
Return dated May 16th (filed December 4th), 1930. 1,975 
shares taken up. £1,750 paid, £225 calls unpaid. - Mortgages 
and charges at date of return, nil. Since registered: Deben- 
ture dated October 7th, 1930, to secure all moneys due or to 
become due from company to bankers. 


Sydney Hellyar, Ltd.—Capital, £2,000 in £1 shares. Return 
dated October 2Ist, 1930. All shares taken up. £2,000 con- 
sidered as paid. Mortgages and charges, nil. 


W. Mackie & Co.. Ltd.—Capital, £12,000 in £1 shares. 
Return dated October 2nd, 1930. 7,500 shares taken up. £3,155 
paid, £4,345 considered as paid. Mortgages and charges, nil. 


South London Electric Supply Corporation, Ltd.—Particu- 
lars filed of £300,000 debenture stock authorised by resolutions 
of November 28rd, 1926, and October 31th, 1930, and covered 
by trust deed dated December 8th, 1930, constituting a first 
floating security on the company’s undertaking and property, 
present and future, including uncalled and unpaid capital, the 
whole amount being now issued Trustees: Lord Inverforth, 
P.C., and Sir William G. Granet, G.B.E. 


_ Southern Electric Free Wiring Co.. Ltd.—Capital, £5,000 
in £1 shares. Return dated September 30th, 1930. 1.510 shares 
taken up. £1,510 paid. Mortgages and charges, nil. 


Lancashire Electric Light and Power Co., Ltd.—Capital, 
£3,171,415 in 571.415 first preference, 1,000,000 7 per cent. pref- 
erence, and 1,600,000 ordinary shares of £1 each. Return dated 
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June 16th, 1930. 511,440 first preference, 1,000,000 7 per cent. 
preference, and 1,600,000 ordinary shares taken up. £3,109,040 
paid. £2,400 considered as paid. Mortgages and charges, nil. 


Jersey Electric Lighting and Power Co., Ltd.—Capitai, 
£65,000 in 51,000 preference and 14.000 ordinary shares of £1 
each. Return dated September 13th, 1930. 12,257 preference 
and 14,000 ordinary shares taken up. £26,257 paid. Mortgages 
and charges, £9,000. 


British General Manufacturing Co., Ltd.—Capital, £500 in 
£1 shares. Return dated October 7th, 1930. All shares taken 
up. £2 paid. £498 considered as paid. Mortgages and charges, 
nil. 


Cawnpore Electric Supply Corporation, Ltd.—Capital, 
£547,986 in 200,000 preference and 347,986 ordinary shares of 
£1 each. Return dated May 27th, 1930. 200,000 preference 
and 200,000 ordinary shares taken up. £325,000 paid on 200,000 
preference and 125,000 ordinary shares. £75,000 considered 
as paid on 75,000 ordinary shares. Mortgages and charges, 


£233,040. 


O. S. Choppin & Co., Ltd.—Capital, £1,000 in £1 shares. 
Return dated September 24th, 1930. 702 shares taken up. £2 
paid. £700 considered as paid. Mortgages and charges, nil 


Armafiex Parent, Ltd.—C. Latham, 78, New Oxford Street, 
W.C.1, was appointed receiver and manager on December 4th, 
1930, under powers contained in debenture dated September 
Sth, 1930. 

Hill Bros. (Magnetos), Ltd.—S. M. Bond, 19, Temple 
Street, Birmingham, ceased to act as receiver and manager on 
October 20th, 1930. 


City Notes. 


Allen West & Co., Ltd. 


The annual meeting was held on December 18th, Mr. 
A. E. L. Slazenger (chairman) presiding. In presenting the 
report and accounts (vide ELEecTRICAL REVIEW, December 19th, 
p. 1057), the chairman said he was glad to be able to report 
satisfactory progress in spite of genera! industrial depression 
at the present time, especially in the heavy industries in the 
home market, in whose welfare they were particularly inter- 
ested. In view of the fact that 10 years ago the buying power 
of the heavy industries was moving from the home market to 
the Continent, they established there and elsewhere overseas 
a strong selling and technical service organisation, with the 
result that they had maintained and increased their sales, but 
to the heavy industries abroad instead of those in the home 
market. ‘These sales had been effected by subsidiary com- 
panies, the growth of whose business was reflected in the in- 
creased investment shown in the balance sheet. Since that 
date their investment had again been increased by £44,638, 
and it was the confident belief of the directors that the orders 
secured would in the near future more than double their pre- 
sent sales. Among many important contracts secured by their 
Continental organisation were those for h.p. power-house and 
sub-station equipment for the City of Paris, for Strasbourg, the 
State mines of Holland, and for many other Continental 
enterprises. These contracts had not been obtained on price 
but_on technical merit. ‘They had succeeded in producing in 
their Jaboratories for the Reason Manufacturing Co., which 
they owned, an a.c. electrolytic meter, the registration of 
which was more accurate than that of any known meter on 
the market. It was not yet in commercial production, but 
they had great hopes of its future. Satisfactory progress had 
been made with the equipment of the Woolston factory, and 
part of the factory was now in full production. The manu- 
facturing floor space of the company’s various factories now 
covered an area of over 700,000 sq. ft. Mr. Slazenger con- 
cluded with grateful acknowledgments to Mrs. West for the 
splendid work done by her in connection with the welfare 
organisation. The report and accounts were adopted. 


Yarrow & Co., Ltd. 


The annual meeting was held on December 15th, Mr. H. E. 
Yarrow (chairman) presiding. In presenting the report and 
accounts the chairman said that during the past year the 
adoption of Yarrow boilers for both marine and land 
installations continued to make satisfactory progress. The 
Cunard Company had decided to adopt them in its new 
Atlantic liner, and they were now engaged in preparing the 
boiler designs. The boiler department would be fully occupied 
for some months to come, and the work in hand included a 
number of boilers for the mercantile marine and an order re- 
cently received from the London County Council for ten high- 
pressure Yarrow boilers for the Greenwich power station. T+ 
was considered desirable to take an interest in a small shipyard 
in Kralijevica, Jugo-Slavia, and the directors were of opinion 
that this investment should be beneficial to the company, and 
be the means of obtaining a certain amount of work for 
Scotstoun. The report and accounts were .Jopted. 
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Venezuela Telephone & Electrical Appliances Co., Ltd. 


This company’s report was abstracted in our last issue and 
the annual meeting was held on December 19th, Sir Alexander 
togers (chairman) presiding. In presenting the report and 
accounts the chairman, after referring with regret to the 
death of Mr, C. L. Reed, a director, said a valuation of the 
company’s plant and properties had been made by a leading 
firm of qualified telephone property valuers, and it showed 
that the physical assets were of greater worth than the figures 
in the balance sheet. It had been thought that when the con- 
version of the Caracas exchange to automatic operation had 
been completed, which it now was, some additional writing 
down of obsolete plant might be necessary. ‘The valuation 
showed, however, that the existing reserves were real and on 
the generous side. In August, 1929, they purchased the tele- 
phone undertaking of Maracaibo. He thought the purchase 
vould prove advantageous, but the whole system had been 
rechnically overhauled and they were putting it on a sound 
asis for future expansion. ‘Ihe exchange at Maracay had 
een converted from manual to automatic, and work was well 
idvanced on similar conversions at Puerto Cabello and 
Valencia. Automatics would also be installed in the near 
uture at a Guaya, Sabana Grande, and Dos Caminos. At 
june 30th last the company’s subscribers numbered 10.505, an 
ucrease during the year of 1,040, or approximately 11 per cent. 
n September last the company’s property was transferred to 
local company—the Cia. Anonima Nacional ‘Telefonos de 
‘enezuela—in exchange for shares. In consequence of these 
mportant transactions and expansion which had been carried 
ut during the past 18 months, the directors were giving 
\etailed consideration to the constitution of the company, the 
apital and loan account, which latter at the present time was 
a the neighbourhood of £400,000, and the local organisation. 
t was hoped that very shortly plans would be put before 
hareholders, which would put the company in a position to 
ndertake further development of its national telephone busi- 
ess in Venezuela. The report and accounts were adopted. 


Auto Electric Devices, Ltd. 


The second report states that the self-winding motor, for the 
xploitation of which the company was principally formed, has 
ot proved successful as a commercial proposition of genera! 
‘tility. The net loss for the year to September 30th was 
9,960, and after deducting £280 brought in, a debit balance 
ot £8,980 is carried forward. The board has turned its 
ttention to the production of certain specialised radio 
mponents. 


Adelaide Electric Supply Co., Ltd. 


The gross revenue for the year ended August 31st was 
“834,022, compared with £839,156 for the previous year. 
iixpenses were £389,809, leaving a net revenue of £444,213, 
against £450,724. After paying preference dividends, 12 per 
cont. on ordinary stock, and other allocations, there is a 
deficiency of £5,530. Electricity sold during the year totalled 
00,978,785 kWh, against 65,407,816 kWh in the previous year. 
‘he area of the districts covered by the company’s operations 
3,814 sq. miles, 


Notting Hill Electric Lighting Co., Ltd. 


The Financial News reports that an issue of £150,000 5 per 
cent. redeemable debentures is being made by the company 
at 101 per cent. A full half-year’s interest will be paid on 
June 50th next. The stock is to be repaid by means of an 
annual cumulative sinking fund of 1 per cent. per annum, 
commencing in 1931, and operating by purchases at or below 
103 per cent., or by annual drawings at that level. The holders 
of the £64,000 4 per cent. debentures outstanding have been 
offered the right to convert their holdings into 5 per cent. re- 
deemable stock. The terms of conversion enable each holder of 
a £100 debenture, on surrendering that debenture, together 
with a cash payment of 10s., to receive in exchange £100 of the 
new stock at £101, less a special discount of 4 per cent. In 
addition, he will receive interest on the 4 per cent. debenture 
from October 1st to December 31st, 1930, inclusive. Holders not 
electing to convert will be repaid at par out of the proceeds 
of the present issue on August 26th next. 


London and Home Counties J.E.A. 


On Friday last week the London and Home Counties Joint 
Electricity Authority offered for subscription £1,000,000 of 
1! per cent. stock at £95 10s. per cent. The list was to close 
on or before Monday last. The Authority is empowered by its 
Order of 1925 to borrow up to £7,000,000; of this amount the 
Electricity Commissioners have sanctioned £1,067,105. The 
proceeds of the issue will be applied towards the purchase of 
the following electricity undertakings :—The undertaking in 
‘Twickenham, Teddington, Hampton and Hampton Wick of 
the Twickenham and Teddington Electric Supply Co., Ltd.; 
the Surbiton and Chessington undertaking of Callender’s Cable 
and Construction Co., Ltd.; the undertaking in Leatherhead 
and neighbouring parishes of the Leatherhead and District 
Electricity Co., Ltd.; and_the undertaking in Dorking and 
neighbouring parishes of Edmundsons’ Electricity Corpora- 
tion, Ltd, The prospectus set out the constitution and powers 
of the Joint Authority at some length. The stock is to be 
repaid at par on August Ist, 1925, but the Authority may 
redeem the whole or part of the issue at par on or after 
August 1st, 1955. 
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Victoria Falls & Transvaal Power Co., Ltd. 


The directors have declared the following dividends: Prefer- 


ence shares, 3 per cent. for the half-year ending December 3lst, ° 


and a further dividend of 3 per cent. in respect of the partici- 
pating rights for the year. Ordinary shares, an interim divi- 
dend of 3 per cent. Similar payments were announced in 
December last vear. 


British Columbia Telephone Co., Ltd. 
_ This company is making an issue of $7,500,000 of 5 per cent. 
first mortgage gold bonds, part of which is to be offered in 
London at 954 per cent, The proceeds are to be employed in 
the redemption of the outstanding debentures totalling about 


£900,000 and in the extension and improvement of the com- 
pany’s business. 


British Thomson-Houston Co., Ltd. 
_ The directors have decided that the dates for payments of 
future dividends on the 7 per cent. cumulative preference 
shares will be June 30th and December 31st in future instead 
of June 15th and December 15th as heretofore, 


Yorkshire (West Riding) Electric Tramways 
Co., Ltd. 
A final dividend is announced of 3 per cent. on the 6 per 
cent. cumulative preference shares. No dividend has been paid 
on the ordinary shares since 1925. 


Hydro-Electric Securities Corporation. 

A supplementary dividend of 7.2496 cents per share has been 
declared on the 5 per cent. class “* B cumulative participating 
preferred $10 shares, making a total dividend of approximately 
5.72 cents on these shares. 


International Hydro-Electric System. 


A quarterly dividend of 87} cents per share has been declared 
on the preferred stock convertible $34 series. A stock dividend 
of one-fiftieth of a share is also announced on the class “ A ”’ 
stock held, the option being offered of accepting cash at the 
rate of 50 cents per share in lieu of stock. 


Woking Electric Supply Co., Ltd. 

It is reported that the recent issue of 25,000 7 per cent. “ B”’ 
cumulative preference shares of £1 each at £1 3s. 6d. per share, 
and 25,000 10 per cent, ‘‘C”’ cumulative preference shares of 
£1 each at £1 12s. 6d. has been fully subscribed. 


Montreal Light, Heat & Power Consolidated. 
A dividend has been declared of $0.38 per share on the 
common shares for the quarter ending December 31st. 
Parkinson & Cowan, Ltd. 


The directors announce an interim dividend of 2) per cent. 
on the old shares (same) and of a like proportionate amount 
(equal to 3.13d. per share) on the new shares issued in July last. 


W. & T. Avery, Ltd. 
An interim dividend of 5 per cent. on the ordinary shares 
(same) is announced. ; 
Telephone Rentals, Ltd. 
An interim dividend is announced of 24 per cent., less tax 
(same), payable January Ith. 
Dutch Company. 


The N.V. Metaaldraadlampenfabriek Volt, of Tilburg, reports 
a profit of 412,000 fl. for 1929 as compared with 457,000 fl 
in the previous year. With the exception of 6,730 fl. the 
whole of the profit has been applied to extra provision for 
depreciation. 


Stocks and Shares. 


Monpbay EVENING. 

THe usual extra demand for money that occurs at this time 
of the year is responsible for a slight weakening of prices 
amongst the purely gilt-edged stocks. With business quiet as 
a whole, and no particular reason for anticipating an increase 
in Stock Exchange activity at the present side of the New 
Year, the tendency is rather for prices to ease off. Dealings 
are now for the settlement which ends on January 8th, but the 
fact that the payment will not have to be made for purchases 
until the first week in the New Year has done nothing to 
encourage an accession of buying. 


New Issues. 


The principal feature of interest amongst electricity stocks 
and shares during the past week has been the issue of 
£1,000,000 London & Home Counties Joint Electricity 4} per 
cent. stock, 1955-1975, at 95}. The stock bears a strong 


in 
taken 
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resemblance to the Central Electricity Board 43 per cent. 
stock, 1951-1973, which was issued at 95 about a month ago, 
and for which there was a notable rush on the part of the 
investor and the stag. The latter issue came at a time when 
appetite was quick for all new stocks, whereas the latest 
comer arrived when this thirst for new stock had undergone 
something of a reaction. The consequence is seen in the ex- 
pectation that subscribers will receive allotment in full, and 
that the price will start at a small discount. The Central 
Electricity 4} per cent. stock has gone back to 3 discount, that 
is. to say, to 943. G.E.C. new debenture stock at 2% 
premium is a little easier. Edmundsons’ debenture at 98 is 
quoted ex dividend. Of the Home Railway stocks, there are 
on offer £10,000 each of City & South London and London 
Electric 43 per cent. second debenture stocks, 1942-1972, at 
100}, these being T.F.A. securities, paying practically 4} 
per cent. on the money. 


Electricity Supply. 


‘lhe tendency of ordinary shares in the Home Electricity 
supply list has been to lower levels. ‘There are falls in 
London Electrics, and in a fair number of provincial com- 
panies’ shares. Clyde Valleys at 34s. 6d. are 1s. 9d. lower. 
Bournemouth & Poole have given way to 31/16, Lancashires 
to 25s. Egham & Staines at 33s. are a shilling down. Rich- 
mond (Surrey) shares remain hard at 42s. 6d. Outside this 
group, British Light and Power shares at 12s, show a loss 
of 1s. There is an active demand for preference shares, a 
reflection ef which is shown in a rise of 1s. to 24s. 6d. in City 
of London sixes, while Notting Hill 6 per cent. preference 
are practically 10s. higher at 114 ex dividend. Victoria Falls 
remain at 58s. 9d., unaffected by the dividend announcement 
of an interim payment of 3 per cent. on the ordinary shares, 
the same as that of a year ago. The preference receive their 
usual 3 per cent., together with a further similar amount in 
respect of their participating rights. 


Cables and Wireless. 


Cables & Wireless ‘‘B”’ ordinary stock strengthened to 
124, showing an increase of 30s., the other two stocks re- 
maining unchanged at 70} for the preference and 22} for 
the “A” ordinary. Globe ordinary are quoted ex dividend 
at 13, the payment of 5s. net being perhaps the last of that 
particular amount which the shares will receive until trade 
improves, The preference, at 103, have recovered the de- 
ducted dividend. Venezuela Telephones are a little better, 
the meeting last week producing a hopeful speech from 
Sir Alexander Roger, the chairman, in which he referred to 
plans for further development of the business to the advan- 
tage both of the public and shareholders. There is a hint 
that the capital of the company may be re-arranged. The 
‘“ A” ordinary shares have risen to 20s. Marconi Marines 
dipped to 37s. 6d., but recovered to 38s. 9d. 


Dollar Stocks. 


Heavy falls in New York prices, and an approach of the 
financial position to a state of semi-panic, have been suc- 
ceeded by calmer considerations, and a rally from the lowest 
prices recently touched. ‘The industrial and utility shares 
suffered heavily, and were, naturally, amongst the first to 
rally after the crisis was overpast. Such shares as Hydro- 
Electrics and Brazilian ‘Tractions were thrown overboard 
regardless of anything but the necessity for effecting a sale 
at what prices the shares would fetch. Now, however, a 
more sensible view is being taken of the outlook, and prices, 
as already mentioned, have recovered from the worst. 
Brazilian tractions at 22 are half a point up. Shawinigan 
Water at 52 have recovered the modest dividend deducted 
last week. Pennsylvania Water at 53} xd show no change. 
Power Corporation of Canada at 55 are slightly lower than 
they were this time last week. Consolidated Gas and Electric 
of Baltimore at 82$ are ex 90 cents. Mexico Tramway shares 
remain at 103; the 50-vear bonds are lower at 203. American 
Telephones at 184 and Internationals at 244 have hardened 
after their recent slump, 


Manufacturing and Equipment. 


The new 5 per cent. stock issued by the British Aluminium 
Company has gone back to 23 discount. The ordinary shares 
ut 30s. 9d. are 6d. lower. Associated Electrical Industries 
weakened to 20s. 6d., on account of the New York conditions, 
while G.E.C. ordinary recovered to 43s. 9d. The 
National Electric Construction Company has issued a notice 
to the effect that negotiations are taking place which render 
it undesirable that shareholders should part from their in- 
terests until they received further details from the company. 
Philips’ Incandescent Lamps at 1% are 1/16 down. In the iron 
and steel market, Babocks have been weak at 47s. 6d., but 
the price recovered to 49s. 6d. on a little support from the 
provinces, The rubber market is dormant, the price of the 
mH ke moving within the narrow limits of 4}d. to 

. per lb. 
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Share List of Electrical Companies. 


Home ELEcTRiciTy CoMPANIES, 


Approx. 
Dividend. Price Rise 
Nom. —— Dec. 22 or Yield 
1929, 1930. fall 
Bournemouth and Poole ... 15 is 41710 
Brompton Ordinary ... ... 27/6 5 1lo 
Charing Cross Ordinary... 29/- 16 7 
do. do. 44% Pref. 18/- - 09 
Chelsea ... ovo 27/6 - 110 
City of London 6/38 — 10 3 
do. do. 6% Pret... 24/6 + 11/- 18 0 
Clyde Valley ... 34/6 —1/9 12 9 
County of London ..._... 47146 2 
do. do. 6% Pret.... M4/-xd — 0 
Edmundsons' 7% Pref. — 10 
Elec. Supply Corporation 4/9 — 0 
Kensington Ordinary 10 


4 
6 
5 
5 
4 
4 
44 
418 
ooo 6 9 
ove 410 
ove 6 1 
Lancs, Light and Power ... 25/. —6d. 6512 9 
London Electric eco - 8610 
Metropolitan ... ooo ovo 42/- —6d. 415 8 
do. 44% Pref, ... 18/-xd — 600 
Midland Counties .. ... 28/6 418 3 
Mid. Elec. Power  ... 81/8 626 
Newcastle-on-Tyne Ordinary 24/6 _ 418 0 
do, 1% Pref. ... one 27/6 6 110 
Notting Hill 6% Pref. ose +3 668 
North Met. Elec. 6% Pref.... +64. 600 
8t. James’ and Pall Mall ... —... 28/- 600 
Scottish Power 29/6 -—6d. 6 8 6 
South London... one 27/- 638 
Urban Ordinary a 29/6 = 415 0 
Westminster 29/- 416 7 
Whitehall Elec. Invst. 74% Pret... 25/6 — 517 8 
Yorkshire Elec, one ooo one 84/6 a 412 9 
Home 
Central London Ord. Assented ... Stock 4 4 79 _ 609 
Metropolitan ... 8 684 6 16 10 
do. District oe 4 5 6 910 
Underground Electric a 7 8 4606¢«S 610 8 
do. do, Income... Bonds 6 6 104 ~ 515 6 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref, Stock 6 6 103% 616 7 
Cables & Wireless 54 Pref... ... Stock — 5 704 716 
do. A Ord, ooo = — 22% oo 
do. B — 1% 
Globe Tel. and T. Ord, 10 10  —} 713 10 
do. do. Pref. .. 10 6 6 10ixd 6117 
Northern Tel, eco 10 20 80 618 4 
Marconi-Marine 1 19h 165 33/9 — 715 0 
Oriental Telephone Ord, .. .. 1 122 12 28 
HOME AND FOREIGN Trams, &o, 
Anglo-Arg. Trams First Pref. 6 5h OB 
do. do, Qnd Pref. ... 5 6 6 17/6 
do. do, 6% Deb. ... Stock 5 5 524 _ 910 6 
British Electric Traction Def, Ord: 5 6 1825 ws 
do. do. Pref.Ord' _,, 8 8 1815 +1 616 
Brit. Columbia Elec. Rly. Poe. ... Stock 65 6 964 _ 687 
London & Sub. Trac. 5% Pref. ... 1 Nil Nil 11/6 _ -o = 
London United Tram Deb. Stock 4 4 68ixd +4 
Mexico Trams, 5% Bonds... — 5 5 814 
Mexican Light Common ... ... 1 Nil Nil 423 — « & 
do. 1% Pref. ... 100 7 643 1017 0 
do. lst Bonds 5 5 79 +1 667 
Victoria Falls Ord. ... on oxo 1 15 15 58/9 _ 620 
Yorkshire (West Riding) ... Nil Nil 66 — 
MANUFAOTURING ComMPANIEs,!| 
Assoc, Elec. Ord... ee | 6 6 
British Aluminium Ord, ... oso 1 10 10 80/9 —6d. 610 0 
Brush Ord, ove ooo Stock 10 10 105 910 6 
0. 6h +6d. 56 40 
ON... uw & — 21/3 
ef, on. we 
Enfield Cable Ord, ... eve 1 616 8 
do. do. iw 2 = 
Ferranti Pref, . 1 7 618 4 
one. Pref. we 6 2/6 — 5620 
India- Rubber... .. 1 Nil Nil 
Johnson & Phillips .. .. 1 10 10 969 — £6 
Telegrap! mstruction .. .. 19 10 10 1 — 618 0 
* Dividends paid tree of Income Tar, 
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Our Foreign Electrical Trade. 


Electrical Exports and Imports during November. 


REAT Britain’s overseas electrical trade, both machinery, although decreased imports of batteries 
G outward and inward, experienced a consider- and accumulators were almost equally responsible. 
able decline during November. The Board of Other items in which substantial falls occurred were 

‘rade returns for the month show that the total value — telegraph and telephone instruments and apparatus and 
«| electrical exports was £1,367,399, but although this insulated wires and cables. In spite of the reduction 


was £181,879 below the September figure, it was greater of imports in November, the total for the first eleven 
than in June and August this year. The decrease as months of the year is still half-a-million above that for 
compared with the previous month was general in the corresponding period of last year. 

character, and only three items showed increases. Re-exports, which have been on an unprecedentedly 
Unenumerated goods and machinery fell to the greatest large scale this year, again showed an advance, and the 


extent and accounted for about half the decline in the — total for the first eleven months showed an increase of 
tal. Submarine telegraph and telephone cable £274,514, which helped to compensate for the lower 
e:ports were lower by over £42,000, 


aid insulated wires and cables, and Electrical Machinery Exports. 
non-submarine telegraph and telephone QUANTITIES. VALUES. 
e bles were also responsible for 1929, 1930. dec Nov. 1930. Ine. or 
£23,000 of the decrease. Avery sub- 97,054 + (1,092 
stantial increase occurred in the case of Japan a sins 34 105 + 21 15,344 16,154 + 810 
traction motors, but it was counter- South America... 342 802 + 48,936 128,699 +79,763 
South Africa... 254 462 +2 38,459 48,277 + 9,818 
b:lanced by falls in the other two PrituhIndis |. 481 437 — 44 92,370 65,6938 — 26,677 
items, resulting in a net decline of Australia... ... 586 188 89,012 30,380 58,632 
£12,764 in the machinery exports. As New Zealand ... 204 19g - ll 30,809 31,454 + 645 
compared with November, 1929, there Canada... ... 367 -—165 48,160 27,440  —20,720 
Other countries ... 812 476 —336 115,063 79,826 —35,237 


was only one increase—that of £24,148 
in the case of railway and tramway Total ... 3,549 3495 -123 £574,115 £524,977 —£49,138 
motors. The net decline was about 

£460,000. The most serious decrease occurred in exports of British electrical goods, apparatus and 
exports of insulated wires and cables (£197,000); machinery. 

unenumerated goods were £105,000 down; while It will be seen from the inset table that there was a fall 
there was a net decline of £49,000 in the machinery in the price per ton of exported machinery from £162 in 
section. The fall in the month’s total reduced the November, 1929, to £153 last month. This appears to 


exports for the first eleven months of the year fo have been due mainly to the exports to India, which 
about £900,000 below the corresponding figure for decreased considerably in unit value. On the whole, 
1929. foreign countries were better customers than the 
As regards imports, the decline was greater abso- Dominions in November. Large decreases in the cases of 
luiely as compared with October, and proportionally Australia, India, and Canada were compensated for to 
as compared with November last year. The main cause some extent by rises in the amounts taken by South 
of this was a smaller importation of electrical America, Europe, and Japan. 
Exports. Imports. Re-Exports. 
Electrical Inc. or dec, Inc. or dec. Electrical Inc. or dec. Inc. ordec. Electrical Inc. or dec. Inc. or dec 
exports ascompared as aes imports ascompared ascompared re-exports as com- as com- 
for with ith for with with for pared with pared with 
Nov., 1930. Oct., 19380. ae 1929, Nov., 1930. Oct., 1930. Nov., 1929. Nov., 1980. Oct., 1980. Nov., 1929. 
Electrical goods and apparatus 
(unenumerated) .- £230,349 —£43,533 —£105,372 £183,556 — £8,881 — £29,521 £10,195 — £671 + £236 
Insulated wires and cables don 177,470 — 23,685 — 197,132 60,924 — 21,782 — 29,678 1017 + 453 — 262 
Glow lamps... eve 36,523 — 4,242 — 30,174 49,368 — 16,077 — _ 11,382 435 — 366 — 866 
Arc lamps and parts .. soe 844 — 1,118 — 3,369 4,568 — 969 + 2,243 4 126 
Batteries and accumulators ... 60,673 — 8,874 — 35,459 77,381 — 51,638 — 54,679 2,588 + 2,070 + 1,935 
Meters and instruments ote 31,084 — 11,945 — 2,372 66,605 — 8,946 + 13,306 8,926 — 1,391 + 8,229 
Carbons 704 + 173 = 1,575 16,931 + 1,765 + 6,397 74 + 2- 3 
Switchboards “(not telegraph 
or telephone) oes 7,008 — 6501 — 387 227 + 167 + 215 4 + i{- 4 
Electrical Machinery— 
Electrical machinery (unenu- 
merated) eos 297,580 — 50,563 — 37,640 106,158 — 53,075 — 65,032 14,596 + 4,737 + 1,206 
Railway and tramway ‘motors 43,310 + 84,178 + 24,148 
Other motors and generators... 184,987 — 26,379 — 35,646 
Telegraph and Telephone 
Cable and Material— 
Telegraph and telephone wires 
and cable (not submarine) 50,737 — 11,012 — 8,558 2,553 + 1,219 + 254 53° O+ 53 + 53 
Submarine telegraph and tele- 
phone cable .. ese 12,952 — 42,190 — 17,085 
Telegraph and telephone in- 
struments and apparatus .. 234,078 + 13,812 — 9,028 130,927 — 36512 — 40,597 7,196 + 715 — 3,957 
Totals... one £1,367,399 —£181,879 — £459,649 £699,198 — £194,679 —£198,474 £45,098 +2£5,480 + £6,567 
Increase or decrease for first Exports Imports Re-Exports 


eleven months of 1930 ... eee ove eee — £899,335 + £498,922 + £274,514 


11e8. 
Yield 
41710 
5 110 
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Supervisory Control of Sub-stations. 


A description of the system developed by the Metropolitan-Vickers Electrical Co., Ltd., and the 
Automatic Telephone Manufacturing Co., Ltd., as applied to the Central Argentine Railway. 


HE supervisory control of the sub-stations on the 
recently-extended electrified lines of the Central Argen- 
tine Railway is an interesting example of modern prac- 

tice in power system organisation, The supervisory apparatus 
is applied to the complete control of five unattended sub- 
stations with rotary- 
convertor plant 
totalling 20,000-kW 
capacity, together 
with two track- 
sectioning cabins. 
The system also 
provides telephonic 
communication with 
four manually 
operated sub- 
stations having 
rotary - convertor 
plant totalling 
17,000 kW, and a 
dummy layout of 
indicating gear for 
these sub-stations is 
included on a mimic 
diagram board at 
the control office. 
As shown in fig. 
5, the — electrified 
system of the rail- 
way comprises three 
suburban lines from 
the Buenos Aires 
terminal station at 
Retiro. The Tigre 
West line was elec- 
trified in 1916, with 
very satisfactory re- 
sults; the number 
of passengers 
carried per year on 
this line progres- 
sively increased from 5} millions in 1915, the last year of steam 
operation, to 174 millions in 1927, and this large increase of 
traffic was successfully handled without necessity for track 
layout modifications or other works. Following on these suc- 


® 


Fig. 2.—A Typical Sub-station Cabinet ; 
removed, 


cover 


cessful results the other two suburban lines have now been 
electrified. The operation is on the third-rail system at 800 V 
d.c., and the supply to the sub-stations is at 20,000 volts, 
8-phase, 25 cycles, from the company’s power station at Canal 
San Fernando. This installation is linked up with the power 


Fig. 1.—In the Central Supervisory Control Room at Olivos. 


station which serves the Buenos Aires Western Railway. 

The extensions of the electrification have necessitated impor- 
tant additions to the power plant and rolling stock. The 
generating plant in the San Fernando power station has: been 
increased by the addition of three 6,000-kW turbo-alternator 
sets, bringing the 
total plant capacity 
of station up to 


ment is being in- 


addition of fourteen 
2,000-k W rotary- 
convertor sets, ten 
of which are being 
installed in five new 
unattended sub- 
stations, and four 
as additions in the 
existing manually 
operated sub- 
stations, ‘The new 
rolling stock com- 
prises 111 motor 
coaches, 15 driving 
trailers and 95 
ordinary trailers. 
The whole of the 
new electrical 
ment for the rolling 
stock and the sub- 
stations, including 
the supervisory con- 
trol apparatus, to- 
gether with addi- 
tional transformers 
and switchgear for 
the 20,000-volt trans- 
mission system, is 
being supplied by 
the Metropolitan-Vickers Electrical Co., Lt The new 
arrangement of the sub-stations and their plant is as follows :— 
Attended sub-stations, San Fernando (5,000 kW), Olivos (5,000 
kW), Palermo (5,000 kW), and Retiro (2,000 kW); unattended 
sub-stations, San Isidro C. (6,000 kW), Nunez (4,000 kW), 
Coghlan (4,000 kW), San Martin (4,000 kW), and Kilometre 
24 (2,000 kW). There are also two unattended track-sectionin 
cabins at Florida and San Isidro on the Tigre East line includ 
in the supervisory-control system. 


Fig. 3.—Part of the Control Board Operating 
Equipment. 


Typical views of the sub-station equipment are given in 
figs. 4 and 6.. Fig. 4 shows a group of metal~+lad_ circuit 
breakers on the 20,000-volt system; three of the units con 
incoming and interconnecting feeders, two serve for the supply 
to the rotary-convertor transformers, and one governs a trans- 
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former for the station lighting and power supply. In the 
middle of the group is a bus-bar coupling unit. 
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green lamps which indicate continuously whether the circuit 


breaker is closed or open. In the case of the unattended sub- 


in fig. 6 are depicted the two 
00-kW rotary convertors in 
tie Nunez sub-station. The 
1) chines are arranged for 
starting with self-syn- 
.ronising on the M.V. system, 
a d their design incorporates 
features to enable them 
withstand short-circuits 
\\.‘heut flash-over. The com- 
nuatators are of the same 
(.ometer as the armatures, and 
f.as and enclosing covers are 
fi..ed which maintain a strong 
a. al draught outward over the 
amutator surface, so that 
ally vapour generated under 
short-circuit conditions is 
rapidly dissipated. All metal 
parts near the commutator are 
insulated with  arc-resisting 


material to flashing V BALLESTERS 


over to ground. On test, even 
with d.c. current values above 
“1000 A, in no case did 4 
iiachine flash over. The tests 
were carried out before the 
iiachines were dispatched. The 
panels on the left, fig. 6, carry 
the control equipment for the 
4),000-volt switchgear. Those 


Scale of Kilometres 


on the right carry, the auto- 
matic starting equipment for 
the rotary convertors, 


0 1 2 
The whole of the sub-station Scale of Miles 


and tnack-sectioning equipment 


REFERENCE 


POWER STATIONS SHOWN THUS 
SUBSTATIONS 
DISTANCE iN PILES FROM RETIRO. 
LINES ELECTRIFIEC SHOWN THUS — 


NON ELECTAIFIED LINES — 


is controlled from a central 


office situated at Olivos. In the Fig, 5.—Central Argentine Railway Suburban Lines. 


case of the five unattended sub- 
stations and track-sectioning 
cabins the operations are directly initiated by 
the load dispatcher, carried out by the super- 
visory control equipment, and automatically 
indicated on the  mimic-diagram control 
board. The dispatcher transmits operating 
instructions by telephone to the operators 
in the attended sub-stations, and receives 
by the same means confirmation that 
ihe required operations have been carried 
out. He then records the operations on the 
appropriate section of the mimic diagram, so 
that complete indication of the connections 
throughout the system is maintained. Fig. | 
is a view in the control office. The control 
hoard is 29 feet long and 8 feet high, and has 
uine panels, seven only of which are shown. 
‘lhe three traction routes are each represented 
by a double line starting from the Retiro ter- 
ininal-station panel at the extreme left of the 
board, and the 20,000-volt supply lines from 
the power station at Canal San Fernando. 
panel No. 9, not shown, are depicted by the 
line lines passing horizontally across the 
panels at about mid-height and terminating 
at the top of No. 1 panel on the left. 
Corresponding with its geographical location 
With respect to the track, each sub-station 
and track-sectioning cabin is represented by 
a compaet group of signal lamps and super- 
visory control apparatus, a dummy layout for 
hand setting being -provided in the case of 


those sub-stations which are manually operated. For each 
circuit breaker the control board carries a pair of red and 


stations there is provided 
beside these lamps a two- 
way selector key which 
initiates the selection of 
that circuit breaker for 
operation by the super- 
visory control gear. An 
indicator lamp is installed 
beside the key to signal the 
completion of the selecting 
operation. 

The required opening or 
closing of the circuit 
breaker is then put into 
effect by means of an 
operating push-button 
located in the middle of 
the group. ‘The control 
panel equipment for each 
sub-station includes also a 
checking key for confirm- 
ing at any time the “on” 
and ‘‘off’’ position indi- 
cations. The equipment 
also includes a signal lamp 
which, together with an 

alarm bell, calls attention to 
any circuit-breaker opening 
which may be initiated by the 
automatic equipment, When 
this occurs the particular cir- 
cuit breaker which has opened 
is indicated by the intermittent 
lighting of the green lamp asso- 
ciated with it, the indications 
being maintained until the con- 
trol room attendant resets them 
to normal by means of a switch 
provided for this purpose. 

The operating equipment of 
the control board is illustrated 
in fig. 3, which shows the back 
of the centre panel, No. 5, 
representing the San Isidro C 
automatic sub-station and two 
track-sectioning cabins. The 
stepper switches and relays of 
each panel are mounted on a 
hinged gate frame which can 
be swung out for inspection or 
alteration of the connections. 
The apparatus installed in the 
sub-stations as illustrated in 
fig. 2, which shows a typicai 
cabinet with its cover removed. 
The units at the top are relays, 
in the middle a four stepper 
switch, and below these are 
three rows of terminals for the 
indicator circuits and the open- 
ing and closing circuits of the 
circuit breakers. Connections 
and a switch for the battery 
ure at the bottom. Each sub- 
station under supervisory con- 


Fig. 6.—Two 2,000-kW Rotary Convertors in Nunez Sub-station. 


trol is connected to the contro] room by two pilot wires, one 
for selecting the circuit and one for operating the breaker. 
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Industrial Waste. 


The recovery and profitable utilisation of waste 
materials and process by-products. 


(Extracts from papers read at the DECEMBER CONFERENCE of the 
INSTITUTION OF CHEMICAL ENGINEERS.) 


HERE is a tendency in the reorganisation of our manu- 

! facturing industries to regard rationalisation as cover: 

ing only changes in management and in the number of 
works brought under one control; when this has been com- 
pleted the investor expects an immediate improvement in the 
efficiency and profits of the particular branch of manufacture 
to which rationalisation has been applied, and is disappointea 
when improvement fails to materialise. 

Mr. John B. C. Kershaw, F°.1.C., points out in his paper 
that this view is a mistaken one, for amalgamations alone can 
achieve very little, unless accompanied by many other funda- 
mental reforms. Reduced costs of production can be attained 
only by the elimination of all waste, whether of time, labour, 
or materials, and not until all engaged in manufacturing in- 
dustry, both masters and men, have fully accepted this prin- 
ciple and have put it into practice can we expect to see any 
real improvement in our external trade, or in our ability to 
compete in the open markets of the world. 

Domestic Refuse.—Incineration is the proper method of deal- 
ing with the residue from domestic and trade refuse remain- 
ing after all saleable materials have been extracted from it. 
Incineration demands a proper destructor for its practice, and 
the requests of sanitary inspectors and medical officers 
of health that all householders should burn their own refuse 
is a mistaken one, and is likely to lead to much unnecessary 
pollution of the atmosphere by those who attempt it. 

The advantages of a properly designed destructor are that 
the clinker produced by fusion of the ash finds a ready sale 
for road construction and repairs, and the surplus heat pro- 
duced by the combustion of the refuse can be used for generat- 
ing electricity, or for some other purpose. The Govan refuse 
power plant at Glasgow, in the year ended May 3lst, 1929, 
produced a revenue of £16,322 by the sale of the electricity 
generated from the surplus heat of the destructors, and is now 
connected up as a stand-by for the grid system of electricity 
supply, but one word of warning is necessary. Over £600,000 
has been expended upon the Govan works, and the payment of 
interest and sinking-fund on this huge outlay absorbs more 
than the whole of the revenue at the present time. The 
monetary aspect of waste recovery has been somewhat 
neglected in the past by those authorities which have devoted 
most attention to salvage, and the tendency to spend excessive 
capital upon unnecessarily elaborate salvage plant requires 
checking. . 

Power-station Fumes—The campaign for reducing smoke 
and thereby obtaining a purer atmosphere is not yet over. 
The increasing use of electricity is, undoubtedly, helping to 
solve the black-smoke problem, but the increase in the number 
of large power stations has created a new problem for, the 
chemical engineer. To obtain the cheapest possible electricity 
for the domestic consumer lengthy underground high-voltage 
cables should be avoided, and the power station should be 
in the centre of the area to be supplied. The author con- 
siders it is quite possible for the waste gases from any 
super-power station to be cleansed from the greater portion 
of their solid and gaseous impurities before discharge into the 
atmosphere, provided a sufficient supply of water is avail- 
able for the purpose. 

It is generally agreed that the increased amount of ash and 
grit in waste boiler gases due to the use of pulverised fuel 
and of dust firing can be reduced very largely by centrifugal 
dust catchers before the waste gases reach the base of the 
chimney, and that the finer dust particles which still remain 
in suspension can be removed by water-sprays placed either 
in special chambers or in the chimney itself. 

The only criticism the author has to make concerning the 
experimental work and final design and plans which have 
been prepared for the treatment of the waste gases of the 
Battersea power station is that much time and expense would 
have been saved if the engineers who have prepared them 
had called to their aid at the commencement chemical engi- 
neers with experience in the design and operation of gas 
plant for the heavy-chemical and acid-making industries. It 
would seem a mistake, also, when such large sums will have 
to be spent upon the erection and operation of the washing 
apparatus, not to attempt to recover the sulphur in some more 
useful form than caleium-sulphate, which is a salt of no value. 

Mr. E. B. Busenburg points out that reclaimed rubber can 
be very readily modified in its handling properties, and that 
reclaimers have developed a large number of grades for definite 
purposes, such as the manufacture of pneumatic tires and 
tubes, rubber shoes and heels, insulated wire, &. The average 
consumption has averaged about one pound of reclaimed to two 
pounds of crude rubber. 

Mr. J. W. Hinchley, A.R.S.M., Wh.Sc., F.I.C., considers 
that the recovery of useful metals from waste materials has 
almost an ethical claim to consideration. When we learn to 
regulate our supplies, we shall realise the importance of 
conserving what we have, and wasting the minimum. 
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_ The cost of sorting waste material is a very serious item 
in the cost of recovery, but it may be avoided entirely in large 
industrial undertakings by avoiding the mixture of materials 
in the first instance. 

_ Copper and its Alloys.—Their greater values create more 
incentive to careful separation or sorting. In the treatment 
of turnings and cuttings, water and grease are usually re- 
moved by heating in a continuous roaster having a travelling 
chain bed. After the material has cooled the removal of any 
adventitious iron by a magnetic separator is easy. 

In spite of standardisation and careful sorting, melting 
methods fail to give satisfactory materials for the manufac- 
ture of a good bronze owing to the presence of such extraneous 
metals as lead, antimony, zinc, &c., while metallurgical 
methods fail to produce pure copper or tin from them. 
O. Scarpa* has developed an electrolytic process which has 
been in successful use for several years on the Continent, the 
energy consumption being 0.665 kilowatt-hours per kilogram of 
copper deposited. The purity-of the copper is 99.97 per cent., 
and the slimes removed from the bath usually contain about 
25 per cent. of tin, 8 per cent. of copper, 7 per cent. of lead, 
3 per cent. of zinc, 0.3 per cent. of iron, 0.5 per cent. of 
antimony, with traces of other substances. The solution of 
stannate of soda obtained after purification for the removal 
of zinc, lead, &c., is also treated electrolytically; the tin is 
deposited on thin tin cathodes, the anodes being of iron. The 
consumption of energy is 10 kilowatt-hours per kilo. of tin 
obtained. The residue of slimes is reduced in a reverberatory 
furnace, and the alloy obtained is retreated electrolytically. 

Tin and Iron.—The universal use of tin-plate containers 
presents important metal-recovery problems; the steel smelter 
will not handle material containing more than a trace of tin. 
while the treatment of old tin cans contaminated with paints, 
oils, varnishes, foods, drugs, &c., presents still further 
difficulties. 

One of the successful processes is electrolytic. Although 
acid electrolytic processes are known, the usual electrolyte 
is a 70 per cent. solution of caustic soda heated to 70 deg. C. 
Tron plates, which are removed every 12 hours or so, form the 
cathodes, while the scrap tin cuttings, supported in iron cages 
about 15 in. wide, form the anodes. The tin is deposited as 
a spongy grey mass, and after being scraped off the iron plates, 
washed and pressed into small briquettes, is melted and cast 
into ingots. The de-tinned contents of each iron cage are 
charged into a hydraulic press and formed into a briquette of 
convenient size. Any oil, grease, paint, or varnish on the 
scrap is attacked by the caustic soda, forming a soap which 
dissolves in the bath, and to some extent preserves the spongy 
tin from oxidation on its removal from the bath. A great 
advantage is that the tin is recovered in the metallic state. 
The energy consumption is about 100 kilowatt-hours per ton 
of scrap treated. 


*(British Pat. 1925/227,125.) 


Tales Engineers’ 


Wives Tell. 


By ADA THYME. 


Y husband is an engineer in charge of the plant in a 

M large factory, and I, his so-called fortunate wife, 

occasionally cause eyebrows to be lifted and mouths 

to open in amazement at what my friends call my jaundiced 

views of life. My eyebrows might have lifted, and my mouth 
opened too, a few years ago, but those who read may judge. 

I was married after a rather brief courtship and certainly did 
not realise just what a “ plant man,”’ and incidentally a plant 
man’s wife, have to put up with. Certainly on several occa- 
sions during our courting days, I received telephone or written 
messages to the effect that ‘‘ he ’’ could not keep an appoint- 
ment, owing to a ‘“‘ spot of bother’”’ at the works. On other 
occasions on taking him gently to task for being a ‘‘ dull dog ” 
(such as falling asleep in the kinema) I was told that he had 
been called out to some breakdown during the night. Some of 
these tales were taken with the proverbial grain of salt, but 
I had not been married many weeks before I received a taste 
of what was to occur far too often for my liking. We were 
going to a dance one night and just as we had got into our 
“glad rags”’ the ’phone rang. A dialogue took place and at 
the end of it my husband turned round to me and said: 
“Sorry, my dear, I’ll have to slip down and see what's the 
matter.’ You go on; I’ll follow as soon as I can.’’ Me: ‘‘ No! 
T’ll wait for you; you won’t be long, will you?’’ Hubby: 
“Oh, no! Only a few minutes.’’ About five hours later, 4 
bitterly-disappointed woman crawled into bed, and when about 
4 a.m. a tired, bad-tempered man came home, the only explans- 
tion I received was some cryptic remarks about defective relay 
valves and oil pumps, with observations regarding sanguinary 
carelessness. My ruined evening was not even mentioned. Oil 
stains on a dress shirt and a dinner jacket, which I discovered 
next morning, only added to my “ contentment.’ 

I am beginning to think that I could almost qualify for an 
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engineer's job myself, at all events my knowledge of technical 
terms is now quite extensive, although I have been ‘* stumped 
once or twice. One night Bill was out and the wretched ’phone 
rang. Our "phone is connected to the works, so there is rarel: 
the chance of a pleasant surprise for me if I have to answer 
it. I answered it that night and this is what I heard. 

“Ts the gaffer in, mum?’’—‘* Not at the moment.” 

“Will you tell him a toob has gied notice.’’-—*' I beg your 
yvardon.”’ 
A toob—a boiler toob! T-U-B-E, toob.”—‘t What has 
happened to it?” 

gied notice.”’-—‘‘ I don’t understand.” 

“He will! It’s leaking Oh, all right! I'll telli 
him.” 

That was another night out for him, and there were burns 
on hands and arms to be dressed when he did come home. 
Meals are another trial to me, not the preparing of them, but 
‘he uncertainty of his appearance at the table. Of course the 
works has a recognised lunch hour and a recognised time for 
topping at night, but my hubby takes no heed of either, and 
‘ | mention that a particularly tasty lunch has spoilt through 
eeping for over an hour, the usual answer is ‘‘ Sorry, my 
irl, I was rather busy and forgot it was ‘ stand easy’ time.” 

It is at week ends and holiday times that he really does see 
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life. That is the time when overhauling and major repairs 
are effected, and my little girl sometimes says: “It isn’t 
Sunday, mummy, ‘cos daddy has gone to work and they do 
not work on the Lord’s Day, do they mummy?” 

I suppose this perpetual watch on the machinery which en- 
ables thousands of men to earn their livelihood is necessary, 
and a trust not to be taken lightly, but it does not lead to a 
gay life or even a social one. 

My Bill has a passion for economics, and even at home in 
the evenings there are calculations to be worked out, or some 
scheme to be devised that will reduce running costs, or effect 
some other economies. If it isn’t that it is some solemn- 
looking book, and when I ask what it’s all about I get told 
‘“* Oh, a book out of the works library; I must not get behind 
the times; one is apt to get into a groove, you know, in a job 
like mine.”’ 

However, sometimes when I pass the works, especially when 
they are all lighted up in the evening and I hear the hum of 
the machinery, and think of the thousands who are earning 
their bread and butter inside them, I feel a thrill of pride, and 
think that in my small way, by keeping one man healthy and 
happy, I am doing my bit to help the wheels to go round, and 
this repays me for the many lonely hours I have spent since 


I became a “ maintenance engineer's mate.’ 


Pacific Coast Developments. 


More than half of the new electric power stations in the eleven western states of the U.S.A. will 
be fuel-burning when the present year’s construction programme is complete. 


(COMMUNICATED.) 


N important feature of the developments 
taking place on the Pacific Coast was 
the setting to work in February last 

© a second 100,000-kKVA, single-unit, steam 

turbo-altternator at the Long Beach No. 3 

station of the Southern California Edison Co., 

heinging its capacity to 200,000 kVA. The ex- 
t-nsion will, at the same time, make the aggre- 
gate capacity of the stations of this company, 
which supplies the Los Angeles and Long 

J}-ach areas, over 400,000 kW. Steam pressure 

will be 400 lb. per sq. in. at the throttle. The 

bew set may be seen in the foreground of 
fiz. 3 as it appeared during the final stages 

o! completion. In the background, a similar 

set installed in 1928 is shown; the latter last 

year generated no less than 594 million kWh 
trom natural-gas fuel. A view of the boiler 
house is given in fig. 4. The Pacific Gas and 

Electric Co. is rebuilding its ‘‘ A ’’ station in 

San Francisco. Two new units of 38,000 and 

12,000 kW are being installed to operate at a 

steam pressure of 1,200 lb. per sq. in. Dupli- 

cate sets are expected to be ready to run in 
six months and the three cross-drum boilers 
will have a total evaporative capacity of 

540,000 Ib. per hour. The Puget Sound 

Power and Light Co. recently completed the 


4 


Fig. 1.—Engine Room of Portland ‘‘ L ’’ Station. 


Fig. 2.—Sawdust Fuel Pile at Portland. 


instalment of a 43,750-kVA_ turbo-alternator, 
at a cost of about £1.000.000, in its Shuffleton 
station at Take Washington. The total 
capacity of the complete scheme will be 
150,000 kW. A duplicate unit is nearing com- 
pletion. The steam pressure is 450 lb. per 
sq. In., and the boilers will be fired with oil 
and hog fuel (sawdust). The station has been 
designed for an ultimate capacity of about 
250,000 kW. It is connected with Seattle, 32 
miles away, by a 110-kV overhead line sup- 
ported on steel poles. 


The North-Western Electric Company, 
some months ago, installed a third unit—of 
25,000 k W—at Lincoln power station at Port- 
land Oregon. The total capacity is now 
45,000 kW, and the boilers are also fired with 
hog fuel and oil. The electrical output is 
transmitted at 66 kV to the city by a 5}-mile 
transmission line, which, it is of interest to 
note, is carried on wooden poles. 


Another Portland development is station 
““L” of the Portland Electric Power Co., 
where hog fuel and oil are again the fuels 
employed. The main turbo-generators are of 
35,000 kW each, and the total station 
capacity is 77,500 kW. Fig. 1 is a view of 
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the engine room and fig. 2 of the fuel stack, which is composed 
of sawdust. 

Several smaller installations ranging from 10,000 kW to 
35,000 kW have also been laid down to generate electricity by 
the burning of hog fuel, oil, and natural gas. 

The net increase in steam-electric generating capacity over a 
period of the past six years in the eleven western States 
amounted to approximately 672,890 kW, or a net increase of 


's 


Fig. 3.—100,000-kVA Single-unit Sets. 


94 per cent. in capacity over the figures in the eleven States 
at the start of 1924. With the completion of projects under 
way tie close of 1980 will see a steam-plant capacity totalling 
1,631,015 kW. 


Modern Kinema Design. 


Comments on the electrical illumination and acoustic 
features of typical theatres. 


(Extracts from a lecture delivered before the 
Roya Institute oF British Arcuitects, London.) 


R. J. R. LEATHART, F.R.I.B.A., who demonstrated 
his subject with the aid of a large number of lantern 
slides, remarked that the modern kinema in all its 

complexity of planning and equipment had been aptly described 
as the architecture of pleasure. The outstanding development 
of the modern kinema was evident in its heating, ventilation, 
and electrical installations, while the science of acoustics was 
now realised to be of greater importance than hitherto as 3 
basis upon which the auditorium must be shaped than the 
selection of the style for the interior decoration. 

Experience and research had proved that the volume of an 
auditorium must be kept within certain defined limits, if 
excessive reverberation was to be avoided, and as low a figure 
as 120 to 130 cu. ft. per seat had been suggested as the maxi- 
mum. The talking film reproduced the primary reverberation 
that was set up in the recording studio, which was, in turn, 
augmented by the reverberation set up within the auditorium 
itself. To reproduce the sound as originally taken it was there- 
fore desirable to eliminate the secondary, or house, reverbera- 
tion as much as possible, which could be accomplished satis- 
factorily by reducing the volume to within the limits quoted; 
by the use of directional loud-speaker horns behind the screen, 
which could be adjusted to cover all seats; by the. use. of 
absorbents in the rear auditorium walls; by thick carpeting on 
all floors, and heavily upholstered seats. The fan-shaped audi- 
torium, both in plan and section, counteracted to a great ex- 
tent the tendency to acoustical imperfection, providing that 
the ratio of the rear auditorium width to the proscenium 
was not too excessive, and had an additional advantage in that 


December 26, 1930, 


it placed the greatest number of seats at a desirable distance 
from the screen and the minimum number outside a reason- 
able angle of vision. 

Usually the gallery front was on a level with the loud-speaker 
horns, and there was a risk of it returning the sound falling 
upon it in a concentrated form upon the loud-speakers. To 
avoid this fault the front was better polygonal in plan, with 
three or more straight facets, and inclined backwards in 


section. The volume of the auditorium of the new Richmond 
kinema was somewhat greater than that of the new East Sheen 
theatre, 170 and 154 cu. ft. per seat, respectively. The 
‘atmospheric ’’ interior decoration governed the high front 
portion, and contributed to the increase of volume. The re- 
verberation coefficients of the auditorium were: full, 1.5 sec.; 
one-third full, 2.3 sec.; empty, 3.4 sec. The only absorbent 
was on the front of the transverse lighting gallery, and the re- 
sults were particularly satisfactory, as the loud-speakers did 
not require excessive amplification to carry the sound to the 
rear seats. The introduction of sound-reinforcing coves at the 
back of the auditorium contributed to this result. 

The increasing tendency for kinemas to function equally as 
theatres must serve as a Warning that too many absorbent 
surfaces in an auditorium would render the natural human 
voice and the orchestra somewhat lifeless in effect and create 
a tendency to flatten the tone thereof. It was therefore im- 
perative that expert acoustical advice should be sought in the 
initial stages of design, so that the necessary compromise could 
be effected between the requirements of the theatre and those 
of the kinema. The safety of the public in places of enter- 
tainment must obviously be the first consideration; neverthe- 
less, it had to be admitted that the English regulations con- 
siderably impeded the imagination and spacious planning 
usually to be found in modern Continental work. The pro- 
vision of adequate accommodation for the mechanical equip- 
ment was too often overlooked in the commercial obsession to 
accommodate the maximum number of seats on @ given site. 

Mr. Leathart illustrated his observations by the comparisan 
of examples of exteriors and interiors from American, English, 
and Continental sources, pointing out that the outstanding 
current tendency was to internationalise decorative forms, .i.e., 
the recognised architectural characteristics of each country 
were gradually being abandoned. The prevailing habit of 
English theatre architects of considering the decorative scheme 
as an afterthought had resulted in waves of fashion: of miser- 


able mediocrity. Chronologically, the Kensington kinema and’ 
the recently opened New Victoria kinema demonstrated the: 
extreme ends of the gamut of styles. The development of’ 
‘ flood lighting in changing colours from concealed sources had, 


enabled the architects of the latter to design a scheme 0 
decoration of imaginative possibility, the emotional effect of 
colour produced by;concealed light being exploited. with great 
effect. At the fornder. the.painted architecture was illuminated 
from visible points, and sormhewhere in the middle scale between 
the two was the new Savoy, as there was no fundaments! 


_ difference between modern theatres and kinemas. 


In Eric Mendelsohn’s famous Universum, Berlin, finality 
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in the elimination of decorative motifs and the possibilities of 
the integral use of light as definite elements in the treatment 
of the interior were vigorously demonstrated. It was virile 
and stark, indicative of the passion of Germans for mechanical 
form, The Capitol, Berlin, was another example of straight- 
line design, the light coming from concealed sources and 
waking no attempt to pattern itself as a decorative form. The 
Skandia, Stockholm, had been described as the most beautiful 
theatre in the world, and it was, therefore, interesting to 
observe the influence of the atmospheric type of its interior 
treatment. Rapturous appeals appeared from time to time for 
. revolution in architectural form modelled on Germanrt lines, 
ut there would seem to be more affinity in this country for 
the traditionalism so exquisitely developed by Asplund in his 
skandia theatre than for the stark unemotional work of 
Mendelsohn. We were, as a race, too humane to tolerate the 
-uthlessness of Continental modernity in our kinemas. 

The Welwyn Theatre, Herts., was an English example of 
he prevailing breakaway from tradition. Its auditorium 
hape was based on _ acoustical considerations and was 
rimarily dictated thereby. The ceiling acted as both a light 
nd sound reflector. 

The important aspect of the appearance of a kinema’s ex- 
erior at nightfall had only comparatively recently been 
.ppreciated to its full extent. The necessity for the nocturnal 
fect of the front could not be too highly emphasised. The 
sual expedient of throwing light on an elevation from flood 
.mps on projecting arms was rudimentary, but it had been 
‘most universal in adoption. There were three types of 
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external illumination: first, lamps were part of the structure 
of the design in which they were interwoven, as in the 
Titania-Palast, Berlin. In this case, except for the concen- 
trated cornice lighting, the front was not tlooded. The effect 
was obtained by contrasting horizontal illuminating panels 
with dark wall surfaces. The possibilities of this origina! 
treatment were apparent, and pointed to a profitable field of 
invention in this direction. The second type of night archi- 
tecture was illustrated by the new Sheen kinema. Upward 
flooding of wall surfaces from concealed sources was combined 
with concentrated visible illumination in the cone-shaped urn 
at the top of the central-bay feature, together with the neon- 
sign title panel. Three distinct locations of light were 
arranged for: one at the top of the bay, one at its base, and 
one in the canopy top. In addition, the canopy soffit was 
flooded and the light reflected from a ‘‘ Staybrite ” steel sur- 
face underneath. The effect of those light surfaces could be 
accentuated by using colour media from within the building. 
The third type of illumination was from within the building 
through decorative windows, or perforated grilles, as in the 
example of the Piccadilly, Berlin; but the possibilities of 
conspicuous effort were somewhat restricted by this method. 

Of the outstanding tendencies in the best modern kinema 
design, the simplification of decorative form, together with 
greater use of illumination as an integral part of the design, 
was the most important. The illumination of painted 
traditional form and decoration was being superceded by the 
creation of colour derived solely from light, concealed or 
semi-concealed, 


A Novel Wiring Job. 


A recently-completed installation is believed to be the first of its kind in which miniature 
circuit breakers are used to the entire exclusion of fuses. 


NOTEWORTHY achievement is to be seen in the 

electrical installation by Messrs. Mortimer, Gall and 
- Co., Ltd., at the new Peckham branch of a well-known 
‘vest end store. 

The system of supply is 230 volts, 50 cycles, single-phase, by 
the County of London Electric Supply Co., Ltd. The installa- 
tion is carried out with screwed tubing, C.M.A. cable, with 
«ood-quality accessories. The total connected load is about 974 
\W, comprising 92 kW for lighting, 44 kW for motors (lift), 
nd 1kW for electric cash registers. The outstanding feature of 
the job is the use throughout of miniature circuit breakers, 
no fuses being 
einployed. The cir- 
cuit breakers are 
arranged the 
phase side only, 
Running through 
from the service 
position there is a 
\.p.. ironclad main 
fuseboard covering 
the rising mains to 
each floor. The 
rising main to the 
ground floor, on 
which there are five 
circuit - breaker 
panels, with a total 
of 89 breakers, 
runs into a link box, 
which permits 
feeders being taken 
to each panel. Since 
there is only one 
panel on each of the . 
remaining floors, 
further link boxes 
are unnecessary, 
and the mains run 
right into the bus- 
bars of the circuit- 
breaker panel. The 
circuit breakers on 
the ground floor 
covering the window 
lights also act as F 
control switches, as also is the case in the showrooms. When 
more detailed or local control is desired, local switches are, of 
course, introduced. In the main part, however, one circuit 
breaker replaces a d.p. fuse-way (10 A) and a 10-A circuit 
switch, which must be mounted in an ironclad case if it is to 
equal the robustness of the circuit-breaker job, but it will not 
then be comparable with a miniature circuit breaker as used 
on this installation for compactness. . 

The circuit breakers themselves are of 6- and 10-A sizes, and 
on an average the loading is 6.5 A per breaker. A unique 
system of mounting the circuit breakers is the result of the 
efforts of the company’s joint contracts manager, and is in the 


Miniature-circuit-breaker Distribution Board. 


process of being patented. The cover of each breaker is re 
movable for inspection purposes, individually, and b 
slackening four fixing screws the framing can be removed, 
leaving the bus-bars, terminals, and circuit breakers naked and 
easy to work on. It is claimed to be the work only of seconds 
to remove a circuit breaker and fill the space with a ‘ blank,”’ 
leaving the bus-bars, terminals, and circuit breakers naked and 
process, it is just as easy to remove a “ blank’ and insert an 
additional breaker; the mains and sub-mains are all capable 
of a 50 per cent. increase in load. The breakers used were 
unfortunately imported, and were selected on account of their 
consistency of 
operation. This was 
thought to be due 
to the sliding sole- 
noid action of the 
breaker. Any excess 
of current, due to 
overload or leakage, 
or short - circuit, 
causes the iron core 
to hit against the 
vital point in the 
toggle action of the 
switch, causing it to 
open and remain 
open just as long as 
the excess current 
in the circuit 
existed. In _sub- 
sequent jobs, how- 
ever, the contractors 
have used with 
equal satisfaction a 
rather more com- 
pact breaker, em- 
ploying an armature 
which is attracted 
to _electro-magnets 
to knock out the 
switch by hitting 
the toggle joint. 

In view of the 
fact that this job 
was secured in open 
_ competition, the 
comparison of costs is indicated as being favourable. Actually 
on prime costs the circuit-breaker job is slightly more 
expensive, approximately 10 per cent., but by introducing a 
little salesmanship, not only is a slightly bigger price obtained, 
but a unique and much better job, it is claimed, is performed. 

Replacing fuse-wire needs semi-skilled attention, and even 
then there seems to be some confusion between hairpins and 
the correct size of fuse-wire. The time taken to find wire and 
somebody capable of replacing the fuse, even actually 
csirying out the work, is not to be compared with operating 
a circuit breaker, and in both commerce and industry, at any 
rate, ‘‘time’”’ is spelt £.8.d.”" 


0. 
tance 
eaker i. 
alling 
To 
with 
is in 
3 
4 
| 
3) 
nond 
sheen 
The 
front 
e re- 
; 
rbent 
re- 
s did 
» the 
t the é 
ly as ae 
rbent 
reate 
> im- 
could 
those 
nter- af 
rthe- 
ning 
prp- 
quip 
on to 
site. 
slish, 
ding 
intry 
t of rs 
1iseT- 
| the, 
of? 
had, 
of 
ct of a 
great : 
rated 
ween 
ental 
4 


1110 THE ELECTRICAL REVIEW. 


DrecemBer 26, 1930. 


Power Station Auxiliaries. 


Modern Developments in Respect of the Equipment Between the Condenser and the Boiler. 


By H. HILLIER. 


(Extracts from a paper presented to the London Technical Group of the ExectricAL Power ENGINEERS’ ASSOCIATION.) 


are experienced in all parts of the power plant traversed 

by the working fluid, and are so serious that one of 
the chief duties for which modern feed systems are designed 
is to ensure that the water in circulation through the power 
plant is as free as possible from all gaseous and solid im- 
purities. Possible sources from which impurities can enter 
the water in the system are as follows :— 

1. Impure condenser circulating water can leak into the 
steam space of the condenser through defective tubes or pack- 
ing; expanding the tubes into the tubeplates is now being 
adopted with encouraging success, and it practically eliminates 
tubeplate leakage. 

2. Air and other gases may be absorbed by the water when 
passing through the condenser or other parts of the plant 
under vacuum, or in a feed or surge tank exposed to the 
atmosphere. 

3. Make-up water supplied to the system to replace leakages 
may contain both solid and gaseous impurities. 

One method adopted to prevent the water in the surge tank 
from absorbing air is to make the tank a closed vessel, and to 
supply steam at a pressure slightly above the atmosphere to 
the space above the surface of the water. Another method is 
to make the surge tank a closed vessel and connect the top 
of the tank to the condenser. These methods provide only a 
partial solution to the problem, which is completely solved by 
the Weir regenerative condenser and closed-feed system. With 
the closed-feed system the path of the water from the con- 
densate pump to the boiler is entirely closed, and the entry 
of air is completely prevented. Variations between the 
demands of the boiler for water and the condensation of the 
steam exhausted from the turbine are automatically taken care 
of by the operation of make-up and overflow valves, which are 
relay-operated by the two floats in the bottom of the condenser. 

Experience with this closed- feed system led to the develop- 
inent of the simplified “ internal capacity ” system, in which 
the bovtom of the condenser is designed to form a large well 
having sufficient capacity to accommodate the variations in 
the rate of boiler steaming and feeding, the water level in the 
well rising and falling as necessary. Make-up water to cover 
the losses from the system is admitted under the control of 
a float-operated valve which opens whenever the water in the 
well falls below a predetermined level. In this system, the 
well in the condenser really takes the place of the feed tank 
in ace ommodating the variations in the feed system. 

The “ Optimum " de-aerator is the outcome of experience 
and research which have established the principle that the 
efficiency of de-aeration is increased by the rapidity of boiling. 
This de-aerator is very efficient in operation at either low 
or high temperature, and its operation is automatic and stable 
under all the widely varying conditions of working met in 
power-plant operation. De-aeration to the extent of 0.02 cu. 
cm. of oxygen per litre of water can be obtained at tem- 
peratures as low as 1) deg. F. A de-aerator can be installed 
in a feed system as a heater, and the drains from heaters at 
higher pressures can be led into the de-aerator, in which the 
total! heat of such drains is conserved in the feed water with- 
out any further loss of heat head. 

A very important part of the plant between the condenser 
and the boiler in a modern power station is the feed-heating 
system. Fortunately the greater part of the economy from 
regenerative feed heating can be obtained by bleeding steam 
at three, four, or five stages, depending upon the _parti- 
cular operating conditions. As the final feed-water tem- 
perature is increased, so must the number of feed-water heaters 
be increased to obtain the maximum economy, but the greater 
portion of the economy can be obtained with one heater. 
Taking steam at 325 lb. per sq. in., with a superheat of 
950 deg. F. and an absolute pressure in the condenser of 
0.75 lb. per sq. in., a turbo-generator can be designed to take 
13,000 B.th.u. per kWh given out, without any feed-heating 
equipment. The addition of one feed heater using steam 
extracted from the turbine at 30 Ib. per sq. in. abs. to give a 
feed temperature of 237 deg. F. would reduce the heat con- 
sumption of the turbine to 12,340 B.th.u. per kWh, thus effect- 
ing an economy of 5.1 per cent. The provision of two feed 
heaters using bled steam at 8 and 30 lb. per sq. in. absolute, 
respectively, to give the same feed temperature of 237 deg. F. 
would reduce the heat consumption of the turbine to 
12,200 B.th.u. per kWh, the additional economy being 1.13 per 
cent. only. In both these cases it has been assumed that the 
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drainage temperature is reduced to 120 deg. F. by a drain 
cooler. Generally speaking, the number of bled steam 
heaters fitted increases with the size of the plant. 

Incorporated in one feed system is an evaporator which is 
supplied with steam bled from the turbine at 57 lb. per sq. in. 
abs. ‘The vapour generated in the evaporator is condensed in 
one of the feed heaters, while the drainage from the heating 
coils is led into the drainage chamber. The condenser is 
provided with a closed-feed system, and since the feed heaters 
and the evaporator coils are supplied with steam well above 
atmospheric pressure, there is therefore no possibility of 
air contaminating the drainage water from them, and the 
water is returned directly into the feed system. 

An interesting development in recent practice is that some 
turbine manufacturers are now designing the low-pressure 
ends of their turbines so that the moisture is withdrawn from 
the steam as it forms. A bled-steam orifice is arranged at a 
suitable point, and the collected moisture is discharged with 
the bled steam to a feed heater. 

An interesting arrangement is that adopted by the Jersey 
Central Power & Light Co. for its new power station at South 
Amboy, New Jersey. At the present moment, two 25,000-kW 
omy are being installed to operate with steam at 1 250 lb. per 
sq. in., 750 deg. F. total temperature at the turbine throttle, 
with five bled-steam points for feed-water “we Steam is 
generated in the boilers at 1,400 lb. per sq. super-heated 
to 750 deg. F., and expanded in the rig teewedes turbine to 
415 lb. per sq. in., 520 deg. F.; the steam is then re-heated 
to 750 deg. F., by being passed in series through a steam 
re-heater and a gas re-heater, and enters the low-pressure 
turbine at 400 lb. per sq. in. absolute, 750 deg. F., to be 
expanded to the condenser vacuum of 29.5 in. From the data 
available and suitable assumptions it is estimated that this 
plant will have a heat consumption of about 9,050 B.th.u. 
per kWh. 

The removal of the solid impurities in make-up feed water 
is almost invariably effected by evaporation. A central eva- 
porating plant may be installed, or each turbine unit may be 
provided with an evaporator supplied with steam extracted 
from the turbine, the vapour generated in the evaporator 
being led into a suitable heater wherein it is condensed 
by the boiler feed water. A low temperature of evapora- 
tion should preferably be chosen, because the solubility 
of most scale-forming solids increases as the temperature of 
the water is decreased, and the precipitation of solids on the 
heating surfaces is thereby minimised. Considering now the 
cost of evaporation, modern practice is tending towards the 
installation of evaporators with each turbine unit. When 
comparing the steam consumption of different proposals for 
an evaporating plant it is necessary to evaluate the heat con- 
sumption of the evaporating plant in terms of boiler steam 
in order to obtain a true comparison. For this purpose, the 
value of the heat leaving the evaporating plant must be 
deducted from the value of the heat supplied to the plant, 
the cost of evaporation being that amount of boiler steam 
which would give up the corresponding amount of heat if 
allowed to do work when expanding from the boiler pressure 
to the condenser. 

Double-effect evaporating plant is frequently installed with 
large turbine units. The cost of evaporation with a double- 
effect plant producing a combined output of 3. per cent. would 
be 42 kW or 420 Ib. of boiler steam per hour, the evaporating 
plant producing 7.14 lb. of distillate per lb. of boiler steam. 
The heat consumption of the evaporating plant is approxim- 
ately halved, but it should be mentoined that the capital cost 
will be about double that of the single-effect plant. Central 
evaporating plant is usually arranged to operate in triple or 
quadruple effect, and produces 2.6 and 3.4 lb. of distillate, 
respectively, per lb. of primary steam, which may be either 
bled-steam from a turbine or boiler steam. The true distillate 
ratio to boiler steam for a central evaporating plant can be 
determined only by a study of the operating conditions of 
each particular station. In many cases, the heat in the vapour 
and drains leaving the evaporating plant can be usefully 
absorbed in the feed water, and this, together with the value 
of the primary steam, must be taken into consideration. 

With the advent of regenerative feed heating, the feed heat- 
ing which can be effected by the exhaust from the turbine of 
the feed pump can sometimes be more ———— effected 
hy steam bled from the turbine, and this has led to the 
development of the motor-driven feed pump. Feed-pump 
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difficulties have been overcome by a combination of a turbine- 
driven booster pump operating in series with a constant-speed 
clectrically-driven feed pump. ‘The booster pump is con 
trolled from a point on the feed line, after the feed heating 
system, so that the booster pump develops the additional 
pressure above the pressure developed by the electrically- 
driven pump as necessary to maintain a constant pressure at 
the boiler-feed regulators, with the result that the excess 
pressure across the feed regulators is constant at all loads and 
can be adjusted to the desired minimum. The overall thermal 
«fliciency of this combination is better than that of the pure 
electric drive, being higher over the usual working range, 
although slightly lower at full power. The booster pump can be 
rranged jin the feed-heating circuit to discharge the water 
‘hrough some of the feed heaters before it enters the electric 
feed pump. Since the booster pump discharge pressure is 
considerably less than the full boiler feed discharge pressure, 
‘he heaters can be of much lighter construction, which is a 
-onsiderable advantage when the boiler pressure is high. 


Discussion. 


Mr. W. J. Oswald, chairman, said an extra half-per 
cent. efficiency was about all that could be aimed at now from 
lie main power-station plant; but in the part of the plant 
—_ the turbine exhaust and the boiler a great deal could 
» done. 

Mr, Carr said there was an enormous difference in the 
voblems to be dealt with in the plant of a large power house 
ich as Battersea, and those in many other stations not so 
ippily situated. Where the load was constantly varying it 
ould be necessary to install apparatus between the condenser 
and the boiler suitable to the conditions, and not the com- 
licated type described in the paper. ‘The first de-aerating 
‘ant was installed at Formby, in this country, and it had 
en found that de-aeration or de-gasification stopped cor- 
sion. He favoured greater simplicity than seemed to be the 
end suggested by the paper. At Padiham the plant was 

tremely simple. The development of equipment in large 
wer stations seemed to be calling for specialist shift engi- 

‘ers for each section of the plant, and he suggested that 
vere should be more grouping of plant of the type dealt with 

the paper; for instance, the condensing plant should be 
rought to a common point. 

Mr. C. Verity did not agree that the plant described was 
uly suitable for stations with constant loads. A feature of 
the closed-feed system was the heat loss which was bound to 
o-cur unless certain precautions were taken. He complained 
that in too many papers read before engineering societies in 
this country the authors seemed to think that it was only 
from abroad that they could obtain their illustrations of what 
was being done. There were feed-heating and de-aerating 
equipments in this country which were equal in every way to 
those which were being supplied and operated in the U.S.A. 
and other countries. In the latest station with which he was 
associated there would be, when completed, five stages of feed 
heating and a final feed temperature of 350 deg. F., whilst the 
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efficiency would be well up amongst the efficiencies that were 
published in the American journals. 


Mr. J. T. Beebee said that in the power station where he 
Was engaged there had recently been installed a 30,000-kW 
set, with a closed-feed system, and arrangements were made 
for getting away from the closed-feed principle by opening 
two valves, if it were required so to do. It appeared that 
nowadays three different types of charge engineer were wanted ; 
one for the super-station, who would have a number of 
assistants to do the work under his supervision; the charge 
engineer peculiar to the London area in which such large 
load fluctuations took place; and the charge engineer for the 
smaller stations in the provinces, who had to look after repairs 
and overhauls. 


Mr. Wyld did not think the lay-outs illustrated and 
described in the paper were so complicated as had been sug- 
gested. It was true that Padiham in its day put up an out- 
standing performance, but to-day it was being out-classed by 
stations equipped with systems which had been referred to 
as complicated. Regenerative feed systems of the types 
described in the paper resulted in very large savings in heat. 
The time was coming when they could afford to arrange the 
plant so that trouble on one or two units would not jeopardise 
the whole system. Indeed, there were now many systems 
working in this country and abroad where the shutting down 
of a 30,000- or 40,000-kW set did not jeopardise the whole 
supply, and the advantages to be obtained from the closed- 
feed system more than off-set the possible disadvantages in 
these circumstances. 


The Author, replying to the discussion, said that the com- 
plicated system which had been so much criticised was actually 
to be installed in a station dealing with a railway load. 
Actually, the feed to the boilers in that case would be con- 
trolled by a central combustion control board. The whole 
station was so designed that there could be ten minutes supply 
of water between any point of control, so that there was no 
possibility of sharp changes in the load on the station being 
communicated to the feed system. The whole thing would 
be automatically controlled from two control boards, one in 
the engine room and one in the boiler room. The whole idea 
to-day was to make equipment such that it could be operated 
automatically. The point as to the difficulty of charge engi- 
neers being able to handle the so-called complicated plant 
was a question of the charge engineers educating themselves 
to be able to do so. His own view was that power station 
plant generally would tend to become more complicated rather 
than more simple. The large stations of the grid would be 
built so that maximum economy would be obtained, taking 
capital cost into consideration. It was evident that the 
engineers responsible for the ‘‘ complicated plant ’’ were quite 
satisfied that the heat economy to be obtained was worth the 
capital cost involved. The plant was better manufactured 
and better looked after in this country than in the U.S.A., 
and he said that after having visited ten of the high-pressure 
stations in the States. 


The Fulham Inquiry. 


A report of the inquiry by the Electricity Commissioners into the application by the Fulham 
Borough Council for permission to extend its generating station. 


HE inquiry was opened at the Institution of Electrical 
Engineers, Victoria, Embankment, London, on Mon- 
day, December 15th, and was expected to continue for 

several days. 

Sir John Brooke, C.B., was in the chair, and he had with 
hii two other Commissioners, Mr. W. W. Lackie and Mr. 
T. P. Wilmshurst. 

‘The applicant, the Fulham Borough Council, was repre- 
sented by Mr. Tyldesley Jones, K.C., Mr. Graham Robertson, 
K.C., and Mr. Sydney Turner. There were several opponents 
to the proposals. The I.ondon County Council, the City of 
Westminster, and the Kensington and Chelsea Boroug! 
Councils were represented by Mr. J. E. Singleton, K.C., Mr. 
\\. Trevor Watson, K.C., and Mr. J. H. Thorpe. The London 
and Home Counties Joint Electricity Authority was repre- 
sented by Mr. J. Hodson, and the London Electric Power Co. 
by the Hon. Evan Charteris, K.C., and Mr. Craig Henderson, 
K.C. An appearance was also put in by a leaseholder of some 
property on land proposed to be taken for the purpose of the 
e tensions. 

Mr, Tyldesley Jones, K.C., whose opening speech occupied 
the whole of the first day, went at considerable length into the 
history of the development of electricity supply in London, 
the appointment of the Electricity Commissioners, and the 
setting up of the Central Electricity Board. He related the 
proposals with regard to the Duke’s Meadows power station at 


Chiswick, which was authorised by Parliament at a time when 
the Central Electricity Board was being established, and how, 
after consideration of the South-East England Electricity Area, 
the Central Electricity Board decided not to proceed with the 
Duke’s Meadows power station, but to extend the existing 
Fulham power station as a selected station for dealing with 
the growth of demand in the western area of London. It was 
pointed out that, when the supply of electricity in the Greater 
I.ondon area was first discussed in connection with the estab 
lishment of the London and Home Counties scheme in 
1921, certain estimates of growth of demand were prepared by 
Messrs. Kennedy, Rider, and Wordingham, but that these 
estimates were to-day exceeded by 31 per cent. Moreover, 
events had also disproved the original idea that the bulk of the 
industrial development in the Greater London area would be 
in the east, because an enormous development was taking place 
both industrially and on the domestic side in the west, and in 
a manner quite unlooked for in 1921; hence came the decision 
to construct another selected station to deal with the western 
area. 


Grounds of Opposition. 


Pointing out that a great deal of opposition to the present 
proposals was on the score of possible nuisance from fumes 
and grit from so large a power station, Mr. Tyldesley Jones 
explained to the Commissioners that, as things stood at present 
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in respect of its generating station, the Fulham Borough 
Council was liable at law if it committed any nuisance and 
nothing that was proposed in the present application would 
modify that position. On the other hand, he claimed that he 
would be able to satisfy the Commissioners that a power 
station of large size could to-day be designed and constructed 
in a manner which would prevent nuisance of any kind, such 
as fumes, grit, vibration, or in any other way, and he urged 
that, if he were able to prove that, then the Commissioners 
should not withhold their consent on the ground, as seemed to 
be suggested in the petitions against the application, that cer- 
tain apparatus to deal with fumes was not so far advanced as 
it might be. London, he said, should not be deprived of a 
cheap supply of electricity whilst experience was being gained 
with apparatus which, he claimed, had already been proved 
suitable for the purpose. 


The Technical Proposals. 


After pointing out that an agreement had been entered into 
between the Fulham Borough Council and the Central Elec- 
tricity Board for the extension of the existing power station 
and the acquisition of certain adjoining lands for the purpose, 
Mr. Tyldesley Jones explained the proposals which were to be 
placed before the Commissioners. An area of 10 acres was to 
be acquired, the bulk of which would be covered by the exten 
sions to the existing plant, the site having a river frontage of 
1,025 ft. and a depth of 560 ft. The ultimate capacity of the 
power station would be 318,000 kW, which would give a work- 
ing capacity of 312,000 kW. The first section—the subject of 
the present application—would have an installed capacity of 
132,000 kW, giving an output capacity of 120,000 kW. _ The 
details of this plant were given as two 60,000-kW sets and two 
6,000-k W sets. Generation would be at 11,000 volts, transformed 
up to 66,000 volts for the Board’s transmission mains which 
had already been laid in the Fulham area. There would be 
two boiler houses eventually, each containing eight water-tube 
boilers, but at first only one boiler house would be erected in 
which six boilers fitted with mechanical stokers would be 
installed; pulverised fuel would not be used. The boilers 
would be arranged in two rows of four boilers each, with one 
chimney to each row, making four chimneys in all, each 
chimney being 300 ft. high. On the top floor of the boiler 
houses would be erected apparatus for dealing with the re- 
moval of dust or grit and also sulphur. A jetty would be con 
structed in the river capable of accommodating two 2,000-ton 
colliers at once and there would also be accommodation for the 
removal of ashes, together with modern coal-handling plant 
which it was claimed would prevent any nuisance due to dust 
in its operation. The estimated capital expenditure on the 
first section of the plant was £2,790,935, whilst the total capital 
expenditure when the extensions are completed was put at 


£5 ,530,000. 
Removal of Sulphur Fumes. 


Mr. Tyldesley Jones said that under the advice of Mr. J. H. 
Rider (the Council’s consulting engineer), Mr. A. J. Fuller (the 
Council’s electrical engineer and manager), and Dr. R. Lessing 
(the Council’s consulting chemist) there had been erected at 
Fulham, and was now in actual operation, full size apparatus 
for removing sulphur dioxide from the flue gases. The Fulham 
Borough Council, he added, was as anxious to keep the, air of 
London pure as was the London County Council, and therefore 
it had gone to considerable expense to carry out experiments 
with regard to this matter on somewhat different lines 
from those adopted in connection with the Battersea power 
station by the London Power Co. He impressed upon 
the Commissioners that the Borough Council desired that con- 
ditions should be attached to their consent to this application 
which would have the effect of preventing, as far as was 
possible in the present state of knowledge, any nuisance 
from this or other causes. He claimed, indeed, that the prob- 
lem in relation to nuisance from sulphur fumes, grit, vibration, 
&c., had all been solved and that, although a great deal was 
made of the way London had suffered in the past from these 
causes, it had to be remembered that such nuisance was caused 
hy_ power stations erected many years ago under totally 
different conditions from those now applying to so large a 
power station as that contemplated by this application. More- 
over, it was difficult to adapt these older power stations to 
methods now available for dealing with these problems. 

The method of dealing with sulphur fumes at Fulham, 
he said, consisted in bringing the flue gases into intimate con- 
tact with water by means of an arrangement of pipes placed 
in the chimney flues, details of which would be given in the 
evidence. He asked the Commissioners to take an opportunity 
ef seeing the plant in operation, and he also invited those 
opponents who had fears with regard to fumes to do likewise. 

In reply to Mr. J. E. Singleton, K.C. (for the London County 
Council), Mr. Tyldesley Jones said the tests were not yet 
sufficiently complete to be put forward, but they would be 
placed before the Commissioners before the inquiry ended. 

Replying to a query whether this meant that the apparatus 
was not yet considered satisfactory, Mr. Tyldesley Jones said 
that such was not the case, but it was inevitable in the case 
of new apparatus that adjustments should be necessary. Con- 
tinuing, he said the Borough Council was advised that this 
provided a complete solution of the problem of fume emission 
and it was realised how vital a matter it was. He impressed 
upon the Commissioners the view that if they were satisfied 
that a method had been devised, whether it were the one at 
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Fulham or the one at Battersea, which would deal with sulphur 
fumes, even if such method had not reached the most perfect 
state, they should give their conseat to the proposals of the 
applicants, because evidence would be given of the astonishing 
increase in the demand for electricity in recent years. The 
demand had outstripped all anticipations and when it could be 
fully met it would go a long way to meeting the complaints of 
emissions from domestic and factory chimneys. Indeed, the 
London County Council’s own recent publications testified to 
the fact that the atmosphere of London was becoming purer, 
and thet was obviously due to the increasing use of electricity. 
Surely, therefore, the London County Council did not wish to 
stop that development by preventing the extension of a power 
station which would do a great deal in that direction by pro- 
ducing cheap electricity. 

Mr. H. Hobson (supply engineer, Central Electricity Board) 
was called on Tuesday, December 16th, as the first witness for 
the application, and explained that the Central Electricity Board 
had abandoned the proposed Chiswick station because it did 
not consider the Duke’s Meadow site suitable for a station to 
deal with the increasing load in the western area. He added 
that the main transmission lines of the Central Electricity 
Board were laid in Townmead Road, in which the Fulham 
power station was situated, and were ready to be connected up 
as soon as the necessary sub-station was built. The oil tank 
for keeping up the pressure in the oil-filled main transmission 
cables had also been erected in the power station, Additional 
plant required for the western area 7, 1940-41 would be 
1,400,000 kW, or an average annual addition to the plant of 
147,000 kW, and it was regarded as a most urgent matter that 
the first section of the Fulham extensions should be in opera- 
tion by October, 1933. Even if the Commissioners gave their 
sanction within two or three weeks, that only left 2% years, 
and it would be a creditable performance on the part of con- 
tractors and engineers if such a plant were in commercial 
operation in less than three years. 


Increase in Price without the Fulham Station. 


Mr. Hobson then discussed suggestions that had been made 
for the erection of a station down the river, e.g., at Erith, and 
the transmission of energy to the western area. He said the 
Central Board was emphatic that to use overhead lines for 
such transmission would be impracticable for physical reasons, 
whilst to use underground cables would make the cost pro- 
hibitive. To transmit 300,000 kW would require four double- 
circuit overhead lines; the only conceivable route would be well 
round to the north or south, and they would have to go under- 
ground from such points as Willesden or Brimsdown. More- 
over, the difficulty of obtaining wayleaves in the outer London 
area was very great. To find a route for underground cables 
would be even more difficult. Already it had been found almost 
impossible to find a route for 33,000-volt cables. However, 
quite apart from this, there was the question of the extra 
cost. ‘lo transmit the 120,000 kW contemplated in the first 
section at Fulham would add £889,000 (£6.72 per kW installed) 
to the capital cost, and to transmit 300,000 kW would add 
£2,243,000 (£7 per kW installed). This meant an addition of 
more than 30 per cent. to the capital expenditure on the first 
section of the extensions, and more than 40 per cent. to the 
cost of the completed station; moreover, this station would be 
responsible for only 10 per cent. of the total output required in 
the area. There would also be additional charges in working 
costs, and the total effect would be an addition of 0.0475d. per 
kWh to all the energy generated at Fulham and 0.012d. per 
kWh to all the energy supplied in the London and Home Coun- 
ties area. He doubted, however, whether that charge could be 
applied equally to all who purchased from the Board, as 
certain of the owners of selected stations would probably be 
able to resist the charge because under Section 13 of the Act 
the Board could not charge more than the cost at which these 
undertakings themselves could generate a similar quantity of 
energy. Therefore, a charge up to four times the figure he 
had mentioned would have to be added to the price charged 
to the smaller undertakings who purchased from the Board, 
and that would clearly have a detrimental effect on the demand 
and generally prejudice the whole scheme. 

Mr. Hobson added that the Central Electricity Board would 
not have supported the scheme if the extensions at Fulham 
could not be carried out without causing serious nuiance and 
hardship to the surrounding district. The Board felt satisfied, 
after the publication of the second report of the Government 
chemist, that no nuisance would be caused. 


Underground Cable Costs. 


Mr. J. R. Beard (partner in the firm of Merz & McLellan, 
consulting engineers to the Central Electricity Board in 
respect of four or five schemes, including the South-east 
England scheme) was then called and dealt with the cost of 
transmission from a station down the river to the western area. 
Referring to the suggestion made in a letter to The Times 
by the Mayor of Chelsea recently that the cables could be laid 
in the river from Erith to Fulham, Mr. Beard said that, to 
begin with, the length of route by river could be 40 per cent. 
longer than the shortest road route, and, as the cost of the 
excavations was only one-quarter the total cost of the cable, 
to lay the cables in the river would cost a great deal more, 
even assuming the cables could be laid in the river for nothing, 
which was not the case. There would be serious difficulties in 
maintenance, and it would not be possible, from the engineer- 
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ing point of view, to lay such high-voltage cables under water, 
owing to the fact that a specia] non-magnetic type of armour- 
ing would have to be used. Dealing with the laying of under- 
eround cables between a station at Erith and Fulham, Mr. 
Beard said he had taken 18} miles as the shortest possible 
route, and the inclusive cost of laying four 66,000-volt cables 
would be £48,096 per mile, based on recent contracts. The 
vdditional capital charges would be £82,800 per annum and 
the losses would cost £15,190, making for the first stage, a 
total additional annual charge of £97,995. For the final stage 
of the station, the figures had been worked out for four 
132,000-volt cables based upon prices paid by the Central 
toard for experimental lengths of such cable. These figures 
howed annual capital charges amounting to £125,900, and 
sses amounting to £14,335 per annum, or a total of £140,230. 
hus if the whole output contemplated from Fulham was sent 
‘vy underground cable from Erith, the additional annual charge 
ould be £238,220 on account of the cables, in respect of a 
tal additional capital expenditure of £2,243,000. 


Details of the Proposed Station. 


Mr. J. H. Rider, consulting engineer to the Fulham 
orough Council, stated that the boilers would have an 
aporative capacity of 250,000 Ib. of water, actual, per hour, 


THE ELECTRICAL REVIEW. 


1118 


at a pressure of 600 lb. per sq. inch. There would be two 
floors above the boiler houses, one containing the air-heating 
plant, the forced and induced draught fans, and the main 
dust-catching plant, consisting of cyclonic dust catchers. The 
other floor would contain the sulphur-fume apparatus. A 
reserve stock of 31,000 tons of coal would be carried in two 
silos enclosed in concrete walls, the coal being kept under 
water. With a coal having a calorific ‘value of 10,600 B.th.u. 
per lb., the station would burn 860 tons per day when the first 
section of the plant was complete, or 2,150 tons per day when 
the final stage was erected. The overall efficiency was esti- 
mated at 25 per cent. with a 50 per cent. load factor, whilst 
the coal consumption per kWh was put at 1.2925 lb. 

Referring to the removal of sulphur fumes, Mr. Rider said 
the principle of the method now in operation at Fulham was 
not different from that of the experimental apparatus at the 
Battersea power station, i.c., scrubbing the gases by means 
of water with or without added chalk or lime, The method 
adopted at Fulham was known as the ‘‘ Mondave”’ process, and 
was In operation in several places abroad and was originally 
designed for dealing with dust. Before the flue gases reached 
the washing apparatus, %) to 96 per cent. of the dust would 
have been removed. by the dust catchers. 


(To be continued.) 


New Electrical Devices, Fittings, and Plant. 


Readers are invited to submit particulars of new or improved devices and apparatus for 
publication in this section. 


A New Bird Guard. 


The Societe La Baketite pe Paris (14, Rue Roquepine) has 
r cently patented and put on the market a simple device to 
prevent the risk of accident due to birds settling on insulators 
coming 


with overhead-line conductors. 
The device, fig. 1, con- 
sists of a light cover of 
non-conducting material 
which not only fits over 


into contact 


the insulator, but also 
over a short length of 
the conductor in _ its 
vicinity. 


A Development in 

Coalcutter Picks. 

The limit of hardness 
of material that can be 
cut to economic advan- 
tage by the best modern 
coaleutters is imposed 
less by the strength and 
power of the machine 
than by endurance of 
the cutter picks. A 
recent development in 
engineering manufacture 
is the use of extremely 


hard non-ferrous alloys 
as tips for tools in 
the cutting of metals. 
and their works 
Messrs. Mavor AND 
Coutson, 47, 
Broad Street, Mile 
End, Glasgow, have 
taken full benefit ol 
Fig. 1.—‘‘ Bakelite ’’ Bird this innovation. Their 


experience of the charac- 
teristics of these new 
alloys for cutting metals 
soon suggested that they might have an important bearing on 
the problem of coalcutter picks. A series of experiments was 
therefore undertaken to determine the best compromise be- 
tween extreme hardness, with its consequent brittleness, on. 
one hand, and a degree of hardness combined with the requisite 
toughness, on the other. The result of this research is that 
the company is now producing in quantities cutter picks that 
it claims are a great improvement on anything hitherto 
attained, and which make available for coalcutting the fruits 
of the most recent experience gained in the cutting of metals. 
\s an example of successful use of the new picks, on a face 
where tempered steel picks had to be changed about every ten 
vards, a set of the non-ferrous metal-tipped picks cut 80 yards, 
and the picks were then only slightly damaged. 


A Soldering-iron Heater. 


The advantages of electrically-heated soldering irons are said 
to have been nullified to some extent by their tendency to 


Guard in Position. 


overheat or burn out at inconvenient times. It is put forward 
that a perfect electric soldering equipment should (a) be elec- 
trically controlled so that it cannot burn out if the current is 
left on, or by overheating burn the solder, give out unhealthy 
fumes and get a dirty surface which has to be cleaned before 
use; (b) have no heating element inside the actual iron, or 
electrical connection to the soldering bolt, thus making it pos 
sible to use any bolt within the rated dimensions of the outfit; 
and (c) be as light in weight as possible to minimise fatigue to 
the worker. 

The soldering outfit illustrated in fig. 2 is made by the 
WESTMINSTER Toon & Execrric Co., Lrp., ‘‘ Westool ’’ Works, 
Putney, S.W.15, and _ it is claimed to embody many of the 
above requirements. It consists of a small electric muffle en- 
closed in an aluminium case, and the heating chamber is a 
circular metal tube closed at one end. This is wound for any 
voltage and generally rated at 120 watts, and maintains a con. 
stant controlled temperature inside the metal tube in which 
the bolt is heated. Overheating is impossible, and the bolt is 
always clean at the right temperature, ready for use. Since no 
flexible conductor is required the weight of the bolt is a mini- 


Fig. 2.—‘‘ Westool ’’ Electric Soldering Equipment. 


mum, and experience proves that it may be used for long 
periods without fatigue, an important point where female 
labour is concerned. The outfit is invaluable to all who have 
to make joints in copper wires, thin metal sheets, &c. 


Large 3-phase 4-winding Transformers. 


The OgerttKon Co., Lrp., Victoria House, Southampton Row, 
W.C.1, has recently received an order for two transformers 
for the new power station of the Ryburg Schwoerstadt Power 
Supply Co., Switzerland, which are notable, both as regards 
their capacity and special design. As they have to be capable 
of feeding three different h.p. systems operated at different 
pressures, it has been necessary to provide the transformers 
with three h.p. windings independent of each other and 
designed for the whole transformer capacity. The plant is for 
outdoor mounting with low-pressure cooling, vacuum oil tanks, 
and separate oil coolers. ‘The transformers are each built to 
the following particulars: rating of each of the four windings, 
32,500 kVA; pressure ratio 10.5-kV primary to 48-/116-/145- 
kV secondaries, with two tappings for + 5 per cent. on the 
116- and 145-kV windings; connections, 10.5 kV delta, 48, 116 
and 145 kV star, with fully insulated neutral. 

The transformation has not only to take place at full capa- 
city, from the l.p. winding at 10.5 kV to one of the three h.p. 
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windings, but also, simultaneously, between the other two h.p. 
windings, in either direction, for the transfer of power from 
one of the h.p. distribution systems to the other. The cooler 
equipments are mounted separately, and are designed to 
dissipate the maximum iron and copper losses when the trans- 
former is working with any two windings. It will be possible 
later on to render the cooler equipments capable of dissipating 
the total losses, when all four windings are carrying 35,000 
kVA simultaneously, merely by increasing their size. The 
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short-circuit pressure between the individual windings vary 
between 8 and 16 per cent. The transformers are to be cap- 
able of dealing with the short-circuit conditions at the power 
station, where each will be arranged with its ].p. winding 
linked up direct to a three-phase generator of the same 
capacity and with each of the three h.p. windings connected 
to a very extensive h.p. distribution system. The total weight 
of a transformer, including its cooler equipment and oil, 
amounts to 240 tons. 


Correspondence. 


Correspondents should forward their communications as early as possible. No letter can be 
published unless we have the writer’s name and address in our possession. 


The Two-part Tariff. 


I am glad that Mr. Ernest G, Pink has now given some clue 
to the form of tariff he recommends, which is apparently a 
fixed charge on kilowatts connected, plus a charge per kWh to 
cover the extra cost of fuel when current is being taken. This 
is a great improvement on his first letter, which contained 
such extraordinary statements as....‘' peak load is a 
misnomer.”’ 

It is clear that Mr. Pink is even less enamoured of the 
Committee’s tariff than I am. I objected to the connected load 
being ignored. He would base the whole fixed charge solely on 
the kilowatts connected. To that extent I can claim him as a 
supporter. The crux of our differences lies in his statement that 
the amount of the capital charge is controlled by the kilowatts 
of apparatus connected to the mains. As Mr. Pink would 
say, ‘this is directly opposed to fact.’ The capital charges 
are controlled by the maximum kilowatts of apparatus actually 
switched on at the same time. This is so obvious that I can 
only conclude that Mr. Pink uses these terms in a different 
sense from other engineers, and it is therefore useless to argue 


with him. 
G. L. Porter. 
Hollingwood, December 18th, 1930. 


Too Old at Forty? 


The correspondence under this heading would appear to be 
entirely blind to the view point of the employer. 

Your correspondent ‘* Young at Fifty ’’ compares the man 
of forty with a suit-case that will last a lifetime. Jf the man ot 
forty would last a lifetime he would get the job almost every 
time, because he is admittedly at his best, but, in 20 years’ 
time he will be a man of 60, and past his best, whereas the 
youth of 20 will in that same time be 40 and at his zenith. 

In the employ of my firm we have at present two men, both 
approximately 60, and both suffering from ill-health, one from 
chest trouble and the other from a digestive complaint, The 
first man has been with us for 35 years and the other for 15; 
in the first case there is every moral right to a pension; in the 
second there is no such right, though it may be given as an act 
of charity. Surely, however, it is obvious that no firm is too 
anxious to take on employés who may become pensioners in 15 
years’ time. 

There is also the junior to be considered; he is (or should be} 
working hard to qualify for a senior post, and if, with the 
passing of time, such becomes vacant, he wants to be given 
his chance, and it would take all the ‘‘ steam’ out of our 
0 ga blood if we continually brought men in over their 
eads, 

‘These are the practical considerations that an employer 
simply has to bear in mind. 


An Employer of Experience. 
December sth, 1930. 


Advice Wanted. 


Being faced with the following problem, I shall be gratefui 
for he!pful suggestions from those competent to advise. 

My son-——age |7—is shortly leaving his public school, and is 
adapted for and anxious to follow some branch of electrical 
engineoring. He is practical, and has done fairly well at schoo! 
in science and mathematics, but naturally has no fixed views 
as to the branch of electrical engineering he is best fitted for, 
except that he thinks he would like to follow me in my 
electrical contracting business. I am naturally anxious to do 
my best for him, and wish him to be well fitted for his future 
career. 

Some of my engineering friends are strongly in favour of his 
being given a few years course at a technical institute—say at 
Faraday House—whilst others are strongly of the opinion that 
he should go direct into the employ of a large contracting firm, 
or into engineering shops of some description, for practical and 


commercial experience, backed up by attendance at evening 
classes. They maintain that by so doing he will best gain, by 
actual experience, the necessary tuition—both practical and 
technical—which should enable him to choose and follow up a 
career from which he can earn a good livelihood later. 


Pater. 
December 15th, 1930. 


Hire-purchase of Electric Irons. 


I have read with interest the letter from Mr. T. A. G. 
Margary, of Wolverhampton, regarding the Corporation’s 
assisted wiring scheme in connection with electric irons. 

The scheme appears to be substantially the same as the one 
instituted in Wallasey in April last, together with the 
additional charge of 2d. per kWh. 

I am afraid I do not quite agree with the method of intro- 
ducing probably the most useful domestic appliance to the 
new consumer. My Corporation, instead of making any charge 
for irons, supplies one free, and also fixes a plug similar to 
what is done at Wolverhampton. 

It may be interesting to state at this point that 3,120 
consumers have been connected to date under the assisted 
wiring scheme, and hence the same number of irons have been 
distributed free to these consumers. 

Already this inducement to use small domestic appliances has 
been felt, as we get numerous inquiries now for hire-purchase 
of various small apparatus. 

B. T. Hawkins. 


Wallasey, December 13th, 1930. 


British Motor Prices. 


Judging by the comments made in the correspondence 
under the above heading, it would appear that Mr. Mallett 
wishes the long-suffering *‘ user’’ to pay more for electric 
motors than hitherto. 

Does it not stand to reason that, if an electric motor manu- 
facturer can, by economic production, market a low-priced, 
efficient and reliable article, he should retail it at a figure that 
will bring him a fair and reasonable profit? 

If certain motor manufacturers have to raise their selling 
prices to help to support concerns that lack initiative and 
enterprise, is this not tending to open the door y which the 
foreigner can enter and capture our electric moter market? 

Despite adverse opinions, the ‘‘ Meccano ’’ motor, as it has 
been called, has come to stay. The motor-car industry has 
realised the advantages of pressed steel, and it is time that 
other branches of engineering followed in the steps of progress. 

It is to the advantage of the British manufacturer to reduce 
capital outlay, and keeping down expenditure on electrical 
plant will help to attain this object. 

H. L. Wickes. 


Birmingham, December 15th, 1930. 


The last paragraph of the letter from your correspondent 
** Inspector ’’ (Etec. Rev., December 12th, page 1026) is very 
interesting. 

It is a fairly well-known fact that any faulty material in 
an electric motor will make itself known within three months, 
or at the very outside within the 12 months covered by most 
manufacturers’ guarantees. The long-period guarantees offered 
by some manufacturers exclude damage caused other than by 
faulty material, workmanship, or design. 

It is, therefore, a conclusive argument that if a machine 
will run for more than 12 months there can have been no 
faulty material or workmanship in it, and a guaranteed 
period longer than this is practically useless. On the other 
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hand, a conscientious firm will always stand behind its pro- 
ducts, should there be proved a definite fault, whether it is 
discovered inside the guaranteed period or not. 


Power Contracts (Batwin), Ltd., 
H. G. Poxon, 


Sales Department. 
London, S.E.1, December 16th, 1930. 


{This correspondence is now closed.—Eps. Exec. Rev.] 


Published Specifications. 


(.mpiled expressly for this journal by a firm of chartered patent agents. 
I). numbers in parentheses are those under which the specification will be 
printed and abridged, and all subsequent proceedings will be taken. 


1929. 

9,632. “* Thermostatic devices for electrically-heated fabrics. 
nati. May 18th, 1929. (338,880.) 

1,989. Electric remote-contr:1 systems.” Anciens Etablissements Sautter- 
Hovle. May 23rd, 1928. 312,282.) 

4,189, *¢ Synchronous telegraphic apparatus operated by alternating 
cu rent." O. Muck. May 25th, 1929. (338,890.) 

i378. “* Mouthpiece arrangements for use with telephones and the like." 
ID) S. S. Steuart. May 28th, 1929. (Cognate application, 32,185/29.) 


” 


A. Negro- 


1,981.“ Electric accumulators.” Soc. Anon. des Accumulateurs Mono- 
pl.gue. January 29th, 1929. (338,921.) 

1j,582. Electric accumulators."" Soc. Anon. des Accumulateurs Mono- 
pl jue. February 26th, 1929. (Patent of addition not granted.) (338,932.) 

4,086, * Apparatus suitable for television.”’ British Thomson-Houston Co., 
L May 29th, 1928. (312,651.) 

1,670. ** Electron-discharge devices." British Thomson-Houston Co., Ltd. 

J Ist, 1928. (312,922.) 

i958. “* Apparatus for the determination of the concentration of blood, 

mil, and other suspensions by means of electric current.’’ A. Slawinski. 
Jus Ist, 1929. (338,928.) 

1,963. Electric totalisators."’ A. Deurrieux, J. Pomaredes, and L. 
Porvet. June 29th, 1928. (Patent of addition not granted.) (314,548.) 

22.113. High-tension condensers.’ Hermsdorf-Schomburg-Isolatoren Ges. 
12th, 1929. (Addition to 291,424.) _(338,995.) 

21,362. “* Remote indicator and supervisory system.’’ Standard Telephones 
ar Ltd.. E. M. S. MeWhirter, and G. July 20th, 1929. 
(355,853. 

22 391. Quick-break thermally-actuated switch.’’ Scherbius & Ritter and 
L. Scherbius. September 7th, 1928. (318,611. 

12,596. ‘* Manufacture of electrical insulating material.””’ Dr. A. Wacker 

Ges. tur Electrochemische Industrie. July 23rd, 1928. (316.146.) 

22,80. ‘* Electrical pin-and-socket couplings.” J. A. Crabtree and B. G. 
Harrison, July 24th, 1929. (338,896. 

22,944.“ Electric fuses."” Simplex Conduits, Ltd., and H. F. McLoughlin. 
July 26th, 1929. (338,865 ) 

25,080. ‘* Electrical indicating or display devices.” Automatic Telephone 
Mavufacturing Co., Ltd., C. Gillings, R. Taylor, and L. M. Simpson. July 
1925. (Cognate application, 4,349/30.) (338,897.) 

25,669, “* Electric purification of gas by means of rectified alternating current 
ot high potential.’’ Siemens-Schuckertwerke Akt. Ges. April 17th, 1929. 
(338.944.) 

25,756. “ Electrodes for electrolytic purposes.” S. G. S. Dicker (Naam- 
looze Vennootschap Electro-Chemische Industrie). August 23rd, 1929. (Con- 
vention date not granted.) (318,154.) 

25,768. ‘* Wireless oor — J. L. Routin. March 7th, 1929. 
(Addition to 316,985.) (338,908 

2.84. Electric switches.” Ruppel. August 2 24th, 1929. (338,885.) 

25,84. “ Sound-recording and reproducing apparatus. S. I, Hitchcock. 
August 26th, 1929. (Cognate application, 28,477/29.) (338,906.) 

2.10. “* High-frequency signalling systems."’ Standard Telephones and 
es. Ltd. (Western Electric Co., Inc.). August 26th, 1929. (338,873.) 
20,911. “ Electrical condensers.” Standard and Cables, Ltd., 
in'S. H. Boss. August 26th, 1929. (338,874 

25,912. “ Automatic or se -automatic te ie phone systems.” Standard 
Telephones and Cables, Ltd., G. C. Hartley, and E. P. G. Wright. August 
4th, 1929. (338,875.) 

24,037. ** Control of electrically-operated apparatus.’’ Siemens Bros. and 
Co., Ltd., and D. A. Christian. August 27th, 1929. (338,909.) 

24,215. “* Traffic-control signals.”” Automatic Telephone Manufacturing Co., 
Ltd., oi H. Paulett, T. G. Rice, and M. O. Williams. August 28th, 1929. 
338,917. 

26,375.“ Interpolating arrangements for electric telegraphs.’ Electrical 
R ch Products, Inc. December 31st, 1928. (338,970.) 

4376/7. “* Telephonic and like signal transmission systems. 
Research Products, Inc. June lth, 1929. (338,971/2.) 

26,375. ‘* Electric telephone and like transmission systems.” Electrical 
rch Products, Inc. June 11th, 1929. (338,973.) 

21,44. “ Construction and mounting of diaphragms for wireless Joud- 
speakers, gramophores. and other sound-reproducing apparatus." » & 
August 30th, 1929. (Cognate application, 36,936/29.) (338 974.) 
21447. “* Electric switches."’ International General Electric Co., Ine. 

August 31st, 1928. (318,262.) 

26,487. “ Rotors for three-phase motors. Naamlooze Vennootschap 
i-ogelosche Elektrische en Mechanische Apparatenfabriek and A. Booden 
August 30th, 1929. (338,977.) 

43.“ Electric rectifving devices and method eof making the same.” 
M ‘Lazarus. August 31st, 1929. (Convention date not granted.) (318,265 
“Masts for wireless aerials.” H. L. Kirke August 31st, 


” 


Flectrical 


“Cores for air-blast shell-type transformers.” British Thomsor 
Co., Ltd., and H. S. Holbrook. September 4th. 1929. (339,000.) 
26,5 “Variable electrical condensers.” W. O. Heyne and Plessey Co., 

Lid Septe mber 4th, 1929. (339,001.) 

27,44. Luminous clectric discharge tube.” Rainbow Light, Inc. Sep- 
tember 14th, 1928. (319,016.) 

28.431. Mercury-vapour rectifiers.” General Electric Co., Ltd., and 

|. W. Ryde. September 19th, 1929. (339,022.) 

20,914." * Incandescent electric lamps.” B. B. Fenn. October 2nd. 192%. 

(355,036.) 

1,150. “ Metal-clad switchgear of the draw-out type.’’ D. R. Davies. 

October 4th, 1929. (339,041.) 

Loading of signalling conductors.’’ Electrical Research Preducts, 

lac November 8th, 1928. (Patent of addition not granted.) (339,049.) 
4,062. “ Electric accumulator and electrode therefor... A. G. Owens. 

October 9th, 1929.  (339,050.) 

Push-pull amplifier circuits.’ S. G. S. Dicker (Naamlooze Ven- 
nootschap Philips’ Gloeilampenfabrieken). October 10th, 1929. —, 
“ Electron-emitting cathodes for electric discharge evicrs. 

on mophone Co., Ltd., W. F. Tedham, and F. Ellington. October 16th 029. 
057.) 

JL716. “ Protection of dynamo-electric machines.” General Electric Co. 

Ltd., and C. C. Garrard. October 18th, 1929. (339.059.) 
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Vapourelectric rectifiers... General Electric Co., Ltd., and E. 
October 24th, 1929. (339,063.) 

32,993. “Control systems for electrical apparatus."’ Associated Electrical 
Industries, Ltd. October 30th, 1928. (339,066.) 

33,333. ‘‘ Sound and picture recording or reproducing apparatus.”’ British 
Consolidated Investments Corporation, Ltd. Nove mber 2nd, 1928. (339,073.) 
33,995. ‘* High-potential electric switches." Associated Electrical Industries, 
Ltd. November 12th, 1928. (339,084.) 

36,191. ‘“‘ Sheathing for electric cables... C. J. Beaver, N. Dixon, and 
W. T. Glover & Co., Ltd. November 26th, 1929. (Cognate application, 
11,403 /30.) (339,104.) 

36,931. “‘ Svnchronising systems for use in television and like systems. 
Marconi’s Wireless Telegraph Co., Ltd. November 30th. 1928. (339,112.) 
37,253. “‘ Electric cut-out devices for motor vehicles.” W. A. Newton, 
J. W. Bowser, and F. Lum. December Sth, 1929. (339,114.) 

38,549. ‘* Electrical apparatus for controlling a moter from a_ distance, 
more especially applicable to ships’ steering gear.” W. H. Scott. December 
i6th, 1929. (339,123.) 

38,658. ‘Apparatus for the reproduction of — having a diaphragm 
of relatively large surface and a screen plate.”’ J. Douw, J. W. V. Hein, 
C. H. Henny, and M. A. Henny (trading as J. C. Douw' 's Patents Syndic ate). 
July 26th, 1929. (339,127.) 

38,947. ‘* Electric switches for sparklessly interrupting alternating-current 
circuits.’’ British Thomson-Houston Co., Ltd. December 24th, 1928. (339,133.) 
39,780. ‘* Safety devices for stopping machines driven by electric motors.” 
S. Fukuda and Y. Okasaki. December 3th, 1929. (339,145.) 

39,872. ‘* Device for securing the end connections of rotary windings in 
dynamo-electric machines."’ Allgemeine Elektricitits Ges. November 13th, 
1929. (Addition to 338,014.) (339,147.) 


” 


1930. 


1,674. ‘ Electric light shades and fittings.” S. W. Hamlyn and Louis 
Dernier & Hamlyn, Ltd. January 17th, 1930. (339,164.) 

6,053. Loud-speaker and circuit therefor."’ Farrard Inductor Corpora- 
tion. February 26th. 1929. (339,205.) 

6,24. “ Electric induction motors." J. W. Swendsen. February 26th, 
1929. (339,206.) 

6,709. ‘* Combined machine, comprising a radial turbine and clectric 
generator.’ Siemens-Schuckertwerke Akt. Ges. March Ist, 1929. (339,211.) 

6,938. ‘‘ Apparatus for X-ray investigation."’ Siemens-Reiniger-Veifa Ges. 
fir Medizinjsche Technik. March Ist. 1929. (Patent of addition not 
granted.) (339,212.) 

7,674. ‘* Method and apparatus for use in making X-ray photographs.” 
C. H. F. Muller Akt. Ges. March 9th, 1929. (339,215.) 

10,644. Electrical musical instruments.’? M. L. Martenot. April 3rd, 
1930. (Convention date not granted.) (339,225 ) 

11,205. Electrical insulators.”” Hermsdorf-Schomburg-Isolatoren Ges. 
April 11th, 1929. (339,226.) 

11,453. High-tension clectric insulators.” 
Co.. Inc. April 11th, 1929. (339,227.) 

16,635. “* Electric signalling systems.” British Thomson-Houston Co., Ltd 
May 29th, 1929. (339,234.) 

27,875. ‘* Apparatus for transmitting orders, signais, or the like between 
one position and another electrically." Chadburn’s (Ship) Telegraph Co., 
Ltd., and A. C. Bamford. July 29th, 1929. (Divided application on 337, 396.) 
(338,991.) 

29,310. ‘* Automatic-reclosing apparatus for electric switches or circuit 
breakers, with arrangements for extinguishing the arc by gas under pressure." 
S. Ruppel. August 22nd, 1929. (Divided application on 337,508.) (338,878.) 

32,704. Electrical insulators.”’ Hermsdorf-Schomburg-Isolatoren Ges. 
December Sth, 1928. (Addition to 289,709.) (Divided application on 337,748.) 


International General Electric 


34,739. * Electric totalisators."” A. Deurrieux, J. Pomaredes, and L. Perret. 
June 29th, 1928. (Divided application on 314,548.) (338,993.) 


Trade Mark Applications. 


Tue following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be entered within one month from December 17th : 


Silver Hawk (lettering and design). No. 515,557. Class 6. Mi ichinery of 
all kinds.—L. G. Hawkins & Co., Ltd., 30-35, Drury Lane, W.€ 

Kellocater (lettering and design) No. 515,582. Class 6. vE lectrically- 
controlled machines for locating or laying out work on drilling, punching, 
pressing, and like machines.—Keller Engin: Corporation, Brooklyn, N.Y. 
U.S.A. (British representatives: A. M. & W. Clark, 53-54, Chancery L ane, 
W.C.2.) 

Red Star. No. 512,314. Class 8. Radio-receiving sets, low-frequency trans- 
formers, variable condensers, battery eliminators, and gramophones.—Pegyy 
Vale, Winterdyne, Holly Lane, Erdington, Birmingham. 

Sunshine. No, 516,766. Class 8. Electric batteries (not for medical pur- 
poses).—L. & I. Rosenberg, 40-42, Hanover Street, Shudehill, Manchester. — 

Lumophon. No. 517,450. Class 8. Instruments and apparatus for use in 
radio-telephony and telegraphy.—Julius Axelrad, , Great Russell Street, 


The Lively “O." Class 8. No. 517,522. Electric batteries and accumu- 
jators (not for medical purposes)—Oldham & Sons, Ltd., 36, Hyde Road, 
Denton, Manchester. 

Paulette. No. 517,846. All goods in Class &.—J. F. Paull, trading as 
Paull’s Wireless Stores, 43, Caroline Street, Cardiff. 

Ultrasol. No. 514,338. Class 11. Instruments, apparatus, and contrivances 
(not medicated) for surgical and curative purposes.—Naamlooze Vennoctschap 
Philips’ Glocilampenfabrick, Eindhoven, Holland. (British  represe ntatives : 
Boult, Wade & Tennant, 112. Hatton Garden E.C.1.) 


The London and Home Counties Increased Supply 
Area. 


The London and Home Counties Electricity Authority has 
received sanction from the Electricity Commissioners to acquire 
the undertakings of the Surbiton Electricity Supply Co., the 
Leatherhead and District Electricity Co., Ltd., the Dorking 
Electricity Supply Co., Ltd., and the Middlesex portion of the 
undertaking of the Twickenham and Teddington Electricity 
Supply Co., Ltd. After January Ist the Authority's standard 
charges will come into operation in the added area and will 
mean a reduction to consumers ranging from 12 to 334 per 
cent. The area involved covers 112 sq. miles and has a popula- 
tion of 128,000. 


30. 
vary 
cap- 
power 
inding 
nected 
iol, 
d oil, 
j, 
| 
A. G. 
ation’s 
= 
he one “tai 
h the ay 
f 
= 
ie 


THE ELECTRICAL REVIEW. 


DxceMBER 26, 1930. 


New Work for Contractors. 


Particulars of new works and building schemes for the use of electrical installation 
contractors in search of work and all interested in the sale of electrical 
and allied plant and other products. 


Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


BARNSTAPLE.—Houses (86) for ‘the R.D.C.; surveyor. 

BANSTEAD (Surrey).—Admission villa, mental hospital 
W. H. Gaze & Sons, Ltd., Kingston. 

BEDFORD.—Houses (500) during next five years; borough 
engineer. 

BIRMINGHAM.—Alterations and extensions to premises of 
Clayton-Wright, Ltd., Great Hampton Street; Trow 
and Sons, builders, 97-99, Antrobus Road, Handsworth, 
Birmingham. Alterations and improvements to factory 
premises in Cox Street for S. Smith & Sons (M.A.), 
Ltd.; George Webb & Sons, Ltd., builders, Soho Hill, 
Soho Road. 

BLACKBURN.—Extensions of Cicely Bridge Mill for Messrs. 


Baynes. 
BLYTH.—Houses (110), Morpeth 
engineer. 
BRIGHTON.—Showrooms, oftices and flats, Old Steine; 


H. D. Butler. 

CARLISLE.—Waterworks, plant, &c. (£41,200); water 
engineer. 

COALVILLE.—Municipal buildings for the U.D.C.;  sur- 
veyor. 

COVENTRY.—School (£45,000) for the borough E.C.; 
director of education. Houses (250) for the T.C.; city 
surveyor. 

DARLASTON.—Houses (168) for the U.D.C.; Mr. 
builder. 

DU — —Intermediate school, Ryhope (480 places), for 


e E.C.; F. Willey, architect, 34, Old Elvet. 
EDINBURG H.—Houses d ,000) for the T.C., burgh sur- 


FAVERSEIAM.--Houses (150) for the R.D.C.:;  survevor. 

rIFESHIRE.—New town hall (600 seats) for Kinghorn T.C.; 
burgh surveyor 

GIRVAN —Houses (60) for the T.C.: burgh surveyor. 

GLASGOW.—New church at Carntyne: Rev. John ‘Taylor, 
Carntyne Old Church. Reconstruction, Waterloo Street 
premises (£30,000); electrical engineer and trade con- 
contractors. Extensions, Glasgow High School; master 
of works, Education Offices, Bath Street. 

GRANGETOWN (Yorks.).—School for the R.C. 
priest-in-charge. 

GRAYS:--Library extensions for the U.D.C.; H. S. Goodall. 
surveyor. 

GLOSSOP.—Houses (50); borough engineer. 

IRISH FREE STATE (Cork).—Houses (165), Turner's Cross, 
for the Corporation; Chillingworth & Levie, architects, 
11, South Mall. 

LANCS.—Schiool (350 places), Tottington, 
E.C.; director of education, Preston. 
Worsley, for the County Council E.C.; 
builders, Station Street, Walkden. 

a -Hospital (£25,000); Thomas T. Pole, archi- 


Road (£37,990); borough 


Teece, 


managers ; 


for the county 
Senior school, 
J. Cocker, Ltd., 


LIVERPOOL, —Junior and senior mixed school, Chatham 
Place; Foden, Hemm & Williams, 199, Deansgate, 
Manchester. 

LONDON (East Ham, E.).—School (350 places) for the 
borough E.C.; F. R. Thompson, secretary. 

(Hackney, E.).—Factory, Eastern Arterial Avenue; Wil- 
liams, Pettett & Gardner. Shops, Ridley Road and 
Dalston Lane; Staples & Morley. 

(Popiar, E.)..—Reconstruction, Baker’s Alley area; 
architect. 

i Ham, E.).—Central schools (£28,843) for the borough 

E.C.; A. E. Symes, builder. 
(STOKE NEWINGTON, N.).—Rebuilding 154-6, High Street ; 
Batzer. 

(FULHAM, S.W.).—Chapel, shelter and conveniences at North 
Sheen Cemetery for the B.C.; C. H. Gibson, Ltd., 509, 
London Road, Croydon. 

(Eauine, W.) —Printing works for King & Hutchings, Ltd., 
Uxbridge road; Hall-Jones & Dewhirst, architects, 
Ealing. Shops and business premises, —_— Road: 
Marrable Bros., 60, Pretoria Road, 

(PappINGToN, W. ).—Buildings, Edg- 
ware Road and Star Street; Marshall & Tweedy. 


MALVERN.—¥Fire station for the U.D.C.; W. O. Thorp, 
surveyor. 

MIDDLESEX.—Enlargement of Maria Grey Training College, 
Brondesbury, and Kilburn High School (£19,135) for 
the County E.C.; G. Godson & Son, Ltd., contractor:. 
Pembroke Works, Kilburn Lane, W. Enlargement of 
Minchenden Secondary School, Southgate, for the 
county E.C. (£30,160); Albert Monk, contractor, lower 
Edmonton, N. 

MUSSELBURGH.—Houses (200); burgh surveyor. 

NORTH RIDING.—Schools, Eston, Thornaby-on-Tees, and 
Clifton (York), for the county E.C.; director of 
education, Northallerton 

NORTHUMBERLAND.—Schools, Morpeth (£29,000), Gos- 
forth (£32,000), and Seghill (£15,000), for the E.C. 

OSWALDTWISTLE.—Senior school (520 places) for the E.C.; 
S. Wilkinson, county architect, 16, Ribblesdale Place, 
Preston. 

OXFORD.—Extensions, eee Infirmary (£50,000) for the 
governors; secretar 

PETERBOROU GH. Public baths (£40,000) for the T.C.; 
city engineer. 

RADCLIFFE.—Houses (450); surveyor to U.D.C. 

RAMSGATE.—Amusements park (£30,000), with electrical 
work, for the General Amusement Corporation, Ltd.; 
Granville Bradshaw, managing director. 

RICHMOND (Surrey). —Houses (410) for the T.C.; 
surveyor. 

ROCHDALE. —Operating theatre, Marland Hospital, for the 
T.C.; S. E. Morgan, surveyor, Town Hall. 

RYE.—Re- erection of flour mill for A. Webb; 
chant, architect. 

RYTON. —Houses (50), Crookhill ; 
Eldon Square, Newcastle. 

SEAFORD.—Conversion of Crouch House into municipal 
buildings for the U.D.C.: surveyor. 

SEA HOUSES.—Harbour works (£25,000) ; 
Sea Fisheries Committee. 

SEDGLEY.—Alterations to cinema, Dudley Road; Darby and 
Fellows. 

SHEFFIELD.—Premises, Fitzallen Market, 
Burton, [.td., Hudson Road Mills, Leeds; 
ton, Ltd., builders, 38, Bridge Street. 

SHOREHAM.—'elephone for H.M. 
Works, King Charles Street, S.W. 

SOUT ns Houses (64) for the R. D. C.; H. L. Welch, sur- 


boroug! 


Frank Mar- 


Newcome & Newcome, 23, 
Northumberland 


for Montague 
John Middle- 


Office of 


sou TH SHIELDS. —Flats (68) for re-housing scheme; borough 
engineer. Additions, Edinburgh House, Commercial 
Road; Armstrong, Ltd. 

STAFFORDSHIRE.—Burnwood (400 places), Short Heath 
(400 places), and Wednesfield (350 places); F. A. 
Hughes, director of education, County Education 
Offices, Stafford. 

STIRLINGSHIRE.—Municipal buildings 
Dunipace, for the 'T.C.; burgh surveyor. 

STOCKPORT.—Re-erection of corn mill, Princes Street, for 
William Loose & C 

SUNDERLAND.—Alterations and extensions to Sunderland 
and Durham Institute for the Blind for the T.C. 

SWANSEA.—Extensions, Girls’ High School, Brynymor Cres- 

cent; borough architect. 

THORNABY- ON-TEES. —Bank, Mandale Road, for the 
National Provincial Bank, Ltd., London. 

TYNEMOUTH.—Shelters, the Plaza (£6,710) ; J. L. Beckett, 
borough surveyor. 

WALLASEY.—Reconstruction of Winter Garden Theatre; 
Messrs. Milestone, contractors. 

WALSAIL..—Clearance scheme, Ann Street area; borough 
engineer. 

WARRINGTON.—Houses (300) for the T.C.; borough sur- 
veyor. Premises for the Co- operative Society, Ltd., 
Cairo Street; Architect's Department, Co-operative 
—— Society, Ltd., 113, Corporation Street, Man- 
ches 

WETLINGBOROU GH.—Houses (238) for the U.D.C.; sur- 


WHITEHAVEN. —Houses (500) for the T.C.; borough sur- 
veyor. 

WORTHING.—Joint aerodrome for Worthing, Hove and 
Brighton Councils. 


for Denny and 
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VERITYS “ASTON” MOTORS 


You cannot do better than 
specify Veritys Motors for 
every requirement. 


They are famed for econo- 
mical running, long life and l 
year after year reliability. 


VERITYS 


LIMITED 


ASTON - BIRMINGHAM 


Telephone : East 0805. Telegrams: Verity, Birmingham. 


Sales Headquarters and Export Department: 
31, KING STREET, COVENT GARDEN, LONDON, w.c.c. 
Telegrams : Verity, Rand, London. Cables : Verity, London. GD 


TUPAC 


The Main Switch 


In an ordinary Q.M. & Q. B. Ironclad Switch the spring 
may be instrumental in giv ing just that necessary impetus 
to ensure rapid acceleration in the “ Make ” and “ Break” 
movements, but in the event of the spring failing the 
switch would be quite useless. 


It will be appreciated, therefore, that in order to guard 
against the possibility of spring failure 


POSITIVE ACTION 
IS ESSENTIAL 


Where a “ Tucker ” Ironclad Switch forms the Main Control 
Unit in an installation you have a Full Positive Action 
Switch with the assurance that no matter for what period 
the switch has not been operated it would still operate even 
if for some inexplicable reason the spring had failed. 


The TUCKER 14 Groups Send for Folder S.9. 
comprise 
Tumbler Switches Pear Switches 
Ceiling Roses 
and Ironel Counterweights 
Switchplates Cat-outs 
Sockets and Plugs Fuse and Distri- 
Surface, Flush & buting Boards 
Tronclad in Teak and Iron 
Bell Pushes Ironclad Switches ; 
Irom snd Weed Ironclad Fuses J. H. TUCKER & CO., Ltd., Kings Road, Tyseley, B'ham. 
Lampholders Units LONDON: BELFAST: GLASGOW: 
223 D’Arblay St., W.1. 18, Scottish Temperance Bldgs. 221, St. Vincent St., C.2. 
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Facilities the 


FAULT 


= 


VARLEY 
LOOP 
TEST 


The BRIDGE-MEG Resistance Tester is 
now supplied in a special pattern which 
can not only be used : 
(1) as a MEG to test insulation resistance, 
(2) as a Wheatstone Bridge to measure 
conductor resistance, 
but— 
(3) as a Wheatstone Bridge with special 


connections to locate faults in cable 


Write for or overhead lines by the Varley 
List Loop method. 
D-167a. 


The VARLEY LOOP’ BRIDGE-MET is 
the first instrument to provide these facilities 
in one compact, light, inexpensive unit. 


| =a 
EDS 


ACTON LANE WORKS, CHISWICK. LONDON. W.4. 


Telephone Chiswick 1370 (3 Lines) Telegrams. “Dorothea. Chisk London” 


ai 
| 
Fi 
fz 
q 
| 
— 
i 


1930. 


G is 
ilities 
unit. 


December 26, 1930. THE ELECTRICAL REVIEW SUPPLEMENT. 8 


for all purposes 
to every 
Specification 


FAVOURABLE PRICES 
PROMPT DELIVERY 
BEST BRITISH MANUFACTURE 


ALL SIZES, FOR ALL PURPOSES. 


comBINE SPEED, CLEANLINESS 
ano RELIABILITY. 


TRY THEM and PROVE THEIR WORTH. ah “ BROWNING’S” PAT. No. 170016. 


Gamranteea for sxx BROWNING’S ELECTRIC CO. wos 


Illustrated Catalogue giving full particulars from Telephone No. : GRANGEWOOD 0801. 
Manufacturers. Tele. Address: “ Eleotroeis, Eham. London.” EAST WAM, LONDON, E 6. 


im 


EDISWAN 
Toaster Year 


The name “Ediswan” means a great deal 


to the buying public. It also means a 
great deal to you. Stage good window 
displays, and get your full share 


of Ediswan's goodwill. Typically 


British in reliability, Ediswan 


Toasters mean satisfaction for 
Electric Turnover Toaster, 
nickel plated, 600 Watts 


25). 


Electric Toaster, 
nickel piated, 550 Watts 


20/- 


purchasers and no-trouble sales 
for you. 


THE EDISON SWAN ELECTRIC CO., LTD. 
123/5 Queen Victoria St., London, E.C.4 


Branches in all the Principal Towns. 


EDISWAN 
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Aston Cross 1523. 
Brixhton.”” ‘Phone: Brighton 5512. 
Grams: “‘Cryse!co, Bristol.’ 


*Phone: Bristol 8069. 
Telep' ones: 


Victoria Street. 


BIRMINGHAM: Albion Puildings, 4, Vesey St. 
‘Grams: “Cryselco, Birmingham,"’ "Phone: 


BRIGHTON : 59, Ship St. "Grams: “‘Cryselco, 


BRISTOL: Paramount Chambers, Mitchell Lane. 


HOME BRANCHES : 
CARDIFF: 30,Charles St. ‘Phone : Cardiff 7466. 


GLASGOW: 172, Bath St. ‘Grams: ““Cryselco, 
Glasgow."" ’Phone: Douglas 577. 


LEEDS: 43, York Place. ‘Grams: “‘Cryselco, 
Leeds.” "Phone: Leeds 27866. 


LIVERPOOL: 22, Sir Thomas Street. "Grams: 
“Cryselco, Liverpool.” "Phone : Bank 5310-11 


LONDON : Thanet House, 231-2, Strand, W.C.2 
‘Grams: “Cryselco, Estrand, London.” 
"Phones: Central 3016-7-8. 

MANCHESTER: 11, Albert Square. Trade 
Counter: 52,Braz-nnose St. ‘Grams :““Cryselco, 
Manchester,” "Phone: Blackfriars 4871-2. 


CRYSELCO, Ltd., Kempston Works, BEDFORD. 
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DAVIDSON 


PATENT 


Flue-Dust Collectors 


catch 
FINE DUST as well as COARSE GRIT 


A TY PICAL | EXAMPLE 
STOKER-FIRED PLANT 


6,720 lbs. dust collected during 
test period when 115.6 tons of coal 
consumed. 
GRADING OF COLLECTED DUST GAVE 
16.52% larger than go mesh screen 
74.35% less than 120 mesh screen 


38.71% less than 325 mesh screen. 


DAVIDSON « Co. LTp. 


Sirocco Engineering Works, Belfast. 


Feed your magnetic chucks 
from the A.C. mains through a 


WESTINGHOUSE 
METAL RECTIFIER 


WESTINGHOUSE Metal Recti- 
fiers will supply direct current 


from A.C. mains without the 

disadvantages of rotary conver- 

sion, chemical action or valves. 
They are made in sizes 


suitable for any requirements 
from microwatts to kilowatts. 


(WESTINGHOUSE 


means 
—————|_ RECTIFICATION 
magnetic chucks operated in the simplest and most reliable way % 
Send for Pamphiet D.P.1 Ir. 


THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD., 82, YORK ROAD, LONDON, N.1 
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12,000kW of Metrovick Rotaries 


The top illustration gives a near view of 

the 4500kW Sets at the Prince Alfred Sub- 

station, and below a general view of the 

Converter floor with the 1000kW Sets in 
the foreground. 


The New South Wales Government 


Railways and Tramways, to ensure 
reliability in operation, have included 
in the equipment of their Prince Alfred 
Substation at Sydney, the following 
* Metrovick ”’ Rotarv Converters. 


Converting the system — 
6600 Volts 3 phase 50 periods 
through 


THREE 
4500kW 1000kW 


“METROVICK” 
ROTARIES.. 


1500 Volts D.C. 600 Volts D.C. 


for for 
RAILWAY TRAMWAY 


TRACTION . TRACTION 


For complete Traction Power Equipment specify ‘' Metrovick.”’ 


TROPOLIT 
MEY Vi Vickers AN 


co. 
TRAFFORD PARK MANCHESTER 
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The “ Killdark” Fitting. 


“ 


STREET LIGHTING 


STANDARDS 
BRACKETS 


and 


FITTINGS. 


ANOTHER splendid example of scientific street lighting by 
means of Revo fittings is shown in the above day and night 
pictures of Castle Street, Liverpool. 


Diversity factor mid span illumination to maximum i!]umination 
—1.6 to 1. Consumption—31 watts per lineal yard. 


Send us your problems and enquiries. 


REVO ELECTRIC Co. 


Britannia Works, TIVIDALE, TIPTON, STAFFS. 


Telephone : TIPTON 131 (5 lines). Telegrams : REVO, TIPTON 
Branches at London, Manchester, Newcastle, Glasgow, Portsmouth and Cardiff 
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all our 
friendsinthe 
and allied 


exiend 
our most 


THE GENERAL ELECTRIC CO., LTD. 
Head Office : Magnet House, Kingsway, London, W.C.2. y di 


Branch ghout Great Britain and in all the principal markets of the World gl 
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DISPLAYED ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 


THURSDAY 


OF THE WEEK PREVIOUS TO ISSUE. 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


to existing Advertisements (with Blocks) should reach here not liater than 


MORNING ™ 


NOTICE = 


Advertisements for classified 
columns MUST reach ‘us by 


5 PM. on TUESDAY 


OVER 80 YEARS EXPERIENCE 
DEVOTED CONSISTENTLY TO 


VALUATIONS AND SALES BY AUCTION 


OF 
ELECTRICAL WORKS, PLANT AND EQUIPMENT 


IS OUR JUSTIFICATION FOR SOLICITING "OUR PATRONAGE 
AND AN ASSURANCE OF GIVING SATISFACTION. 


WHEATLEY KIRK, PRICE & CO. 


MANCHESTER 
16, Albert Square. 


LONDON 
46, Watling Street, E.C.4. 


SITUATIONS VACANT. 


If letters are not to be delivered to certain firms or individuals (if known), 
instructions to that effect should be sent to the Manager of the ExecrricaL 
Ravizw, who will do his best to carry out such instructions. Letters 
of applicants cannot in such cases be returned to them, nor can the 
names of Advertisers using a number in any way be disclosed. 


Important to applicants 
for Situations Vacant— 


ORIGINAL TESTIMONIALS 
should VE VER be sent with applications, 


COUNTY BOROUGH OF BRIGHTON. 
Electricity Department. 


APPOINTMENT OF DISTRIBUTION ENGINEER. 


PPLICATIONS are invited for the position of Distribution 
Engineer on the staff of the Brighton Corporation Elec- 
tricity Department from engineers having organising ability 
and experience in e.h.p. distribution, both underground and 
overhead, together with an intimate know ledge of low-tension 
a.c. and d.c. systems. Experience in changeover schemes 
from d.c. to a.c. supplies will be of advantage. 

Salary in accordance with Grade 3, Class ‘‘G,’’ of the 
National Joint Board Schedule of Salaries for Technical Engi- 
neers (present approximate value £559 per annum). 

Applications, giving the names of three persons from whom 
references can be obtained, and stating how soon duties could 
be taken up if appointed, should be forwarded to the under- 
signed not later than January 7th, 1981. 

W. N. C. CLINCH, 
Engineer and Manager. 


1984 


Electricity Works, 
North Road, Brighton. 


SITUATIONS VACANT.— Continued. 
GRIMSBY CORPORATION. 
Electricity Department. 


MAINS ASSISTANT. 


PPLICATIONS are invited for the post of Mains Assistant. 

The duties include responsibility under the Distribution 

Engineer for the extensions to and maintenance of a section 
of the transmission and distribution system. 

Applicants must have a sound knowledge of alternating and 
direct current systems of supply, and be competent to carry 
out distribution works to the best advantage. 

Salary in accordance with the National Joint Board Sche- 
dule, Grade 8, Class E, at present £310 per annum. 

Applications, stating age, distribution experience, and 
enclosing copies of testimonials, to be forwarded as early as 


possible to the undersigned. 
8. R. WINDLE, 
Borough Electrical Enginee: 


Moss Road, Grimsby. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word _1s.). Three consecutive Insertions for 
the price of two, if ordered and with first insertion. 

Box Number and Exectrica, Revirw address count as seven words. 


Important to applicants 
for Situations Vacant— 


ORIGINAL TESTIMONIALS 
should VEVER be sent with applications. 


yy. 2 Engineer wanted for supply company near 

Stockport. Applicants to state age, and full details of 

experience, &c., and submit recent testimonials. 

ndon 


NSTRUMENTS.—Test Room Assistants required for North 
London factory; must be conversant with the testing of 
inductances and condensers.—State technical qualifications, 
age and salary required, to 1929, Electrical Review, 4, Ludgate 
Hill, London. 


. H. TUCKER & Co., Ltd., 22/23, D’Arblay Street, W.1, 
have a vacanc for an experienced London Representa- 
tive.—Apply in writing, stating age, experience, area covered 
and remuneration required. 1918 


IFT Electrician wanted, to fill position on the technical 
staff of Wm. Wadsworth, & Sons, Ltd. Applicant should 

have had previous experience in a similar position and be 
familiar with the various lift control systems, including vari- 
able voltage control. This is a good og affording progressive 
opportunities to the right a wy letter, stating age, 
experience, and salary r to Ryder, c/o Wm. 
Wadsworth & Sons, Ltd., Neb Street, Bolton, Lancs. 1885 


Ya. required for 11,000-volt, 2,750-volt and 
400-volt, three-phase, 50-period mains. State age and 
——. Joint industrial rate, No. 9 area, Is. 73d. per hour. 

pplications should be marked “ Plumiber-Jointer,” ad- 
doom to the Chief Engineer, The Oxford Electric Co., Ltd., 
Russell Street, Oxford. 1895 


png Engineer required by a —~ firm of porcelain insu- 
lator manufacturers for London district; must be between 
25 and 35 years of age, good education, sound technical train- 
ing and experienced in the commercial ‘application of electrical 
porcelain.—Apply, stating age, training, experience and 


salary 
required, to 1924, Electrical Review, 4, Ludgate Hill, London. 


<4 = 3 

f 

~ 
| 
- 


10 THE ELECTRICAL REVIEW SUPPLEMENT. 


December 26, 1930. 


SITUATIONS VACANT.— Continued. 


SITUATIONS WANTED.— Continued. 


WO. Distribution Assistants required with practical and 
technical knowledge of e.h.t. and 1|.t. distribution, under- 
ground and overhead, to take charge under distribution engi- 
neer of the development of electricity supply ; must be capable 
of negotiating wayleaves, estimating and advising prospective 
consumers and of drawing accurate plans. Salary to be in 
accordance with E.P.E.A. Schedule, Class E, Grades 9a and 10. 
—Apply, stating experience and age, with copies of testi- 
monials, to the Borough Electrical Engineer, Electric House, 
Regent "Road, Gt. Yarmouth. 1923 
ANTED, for Calcutta, an Electrical Engineer, with 
experience in plant and general electrical equipment ; 
must have had office experience ; unmarried ; age 26 to 30 years; 
five years’ agreement ; salary to commence Rs. 600 a month ,— 
Apply in writing, w ith copies of testimonials, to Box ZBI, 
Deacon's Advertising Agency, Fenchurch Avenue, London, 
5 


OUNG Engineer, with sound technical training and 
knowledge Italian or French, required to receive overhead 
lines training in Italy, and subsequently fill post as assistant 
distribution engineer in England.—Apply,. giving age, parti- 
culars of education, training and mains Pe if any, 
—_— or overhead, to 1893, Electrical Review, 4, Ludgate Hill, 
ndon. 


APPOINTMENTS FILLED. 


Dissatisfaction having been so often expressed that unsuccessful applicant- 
are left in ignorance of the fact that the position upplied for has been filled. 
may we suggest that Advertisers notify us to that effect when they have arrived 
at a decision. We will then insert a notice free of charge under this heading 


Cable Co., Ltd. (Plumber-Joirter). 


SITUATIONS WANTED. 


IREMAN disengaged, light, power, ‘phones, bells; rate 
moderate.—G., 150, Windmill Road, Brentford. 9623 


Yours Bioctrical in 

wiring, d.c. switch and motor fitting and testing; two 

years technical day college, studying advance engineering at 

Manchester College of Technology, desires situation with 

gee of drawing office experience.—9535, Electrical Review, 
4, Ludgate Hill, London. 


FOR SALE. 


Advertisements are inserted under this heading at 14s. per inch. 


OMEGA ELECTRIC LAMPS. 
All British—Non Combine. 
THE LAST WORD IN LAMPS THAT LAST. 
IT PAYS YOU 
to 


BUY, BURN, SELL 
OMEGA ELECTRIC LAMPS 


Because 
‘They are 100% VALUE FOR MONEY, 
They LAST, 


They BRING REPEAT ORDERS. 


lor PRICES and DISCOUNTS and other 
particulars, apply at the WORKS WHERE 
THEY ARE MADE, 


OMEGA LAMPWORKS, LTD., 
Rodney Place, Merton Abbey, S.W.19. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). Three consecutive Insertions fo: 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Exectrica, Review address count as seven words. 


A YOUNG Engineer (25), with five years’ polytechnic train- 
ing and nine years’ first-class experience in workshop, 
test room and laboratory, seeks a we; possesses sound 
knowledge and experience of most forms of electrical instru- 
ments and apparatus and has held position of supervisor. 
London district preferred.—9547, Electrical Review, 4, Ludgate 
Hill, London. 


N excellent Showroom Salesman seeks berth; able to erect 
and demonstrate electrical fittings, machinery and 
domestic appliances; also possess a good knowledge of radio 
Able to take full charge of showrooms; wholesale or supply 
undertaking preferred.—9542, Electrical Review, 4, Ludgate 
Hill, London. 


UTOMOBILE Electrician, 8 years’ experience ‘repairs 
(dynamos, starters, &c.).—E., 147, Wulfstan Street, be 


by Draughtsman of leading talkie organisation, disen- 
gaged at end of year, desires similar situation, or in any 
engineering capacity ; experience electrical and nautical switch- 
gear and instruments, cable and wiring layouts, mechanic, 
modern office filing methods and routine.—C. §., 50, Leigh 
Gardens, Kensal Rise, N.W.10. 9603 


ESIGN. —A.M.I.E.E., Honours B.Sc., with 6 years’ ex- 
perience induction motor design with leading manu- 
facturer, is willing to prepare designs of induction motors 
at 30s. per design, and can give advice at reasonable fees re 
difficulties, noise, choice of slots; double windings and special 
machines.—962 1, Electrical Review, 4, Ludgate Hill, London. 
LECTRICAL and Mechanical Engineer (23), good theore- 
tical training, secondary education, desires situation ; 
moderate wage, experienced electrical railway, repair and main- 
tenance, and power station; also installation and maintenance 
in wireless factories of h-.f. rectifiers, welders, &c.; general a.c. 
and d.c. maintenance (good references).—9534, Electrical 
Review, 4, Ludgate Hill, London. 


plant. maintenance, wiring; town or 
country.—C., 5, Windsor Road, NZ. 9604 


oo ee (29), 10 years’ experience, “quick and ener- 
getic worker,—S, M., 17, Cairo Road, E.17. 9601 


| improver, experience in all branches of 
trade.—A. Foley, 141, Brooke Road, N.16. 9578 


all-round "experience, erection, mainten- 
ance and repair, &c.—Durtnall, 174, Cranford — 


Hounslow. 


Packer, experienced ; good references.— 
9602, Electrical Review, 4, Ludgate Hill, London. 


*Phone: Wimbledon 4351-2-3. 1901 
FOR SALE. 

Portable Petrol-electric Water Cooled Lighting Plants. 
Engine. Dynamo. Voltage. Amps. 
Parson Crompton 25 100 
Parson Crompton 40 100 
Austin City Electric 50 20 
Aster Electric Cons. 80 100 
Aster Electric Cons. 100 80 
Petter Holmes 110 27 
Lister Mawdsley 110 7 
Austin General Electric 110 32 
Austin Siemens 110 43 
Pelapone Crompton 110 45 
Gardner Lane. Dyn. 110 73 
Gardner Electromotor 110 75 
Gardner Tancashire . 110 18 
Gardner G.E.C. 200 / 220 272 


Send for further details—over two hundred sets to be cleared 
quickly at absurdly cheap prices—also Cables, Lamps, Flood- 
lights, &e. New Switchboards for the above plants, from 
£5 each. 

BURLEIGH, 45, Hornsey Road, London, N.7. North . 


SECOND-HAND MOTORS, ETC. 


Sle Electricity Committee of the Manchester — 
have for disposal the following :— 


302 Second-hand d.c. Motors. 
200 Miscellaneous Double-pole Switches and Fuses. 


Particulars and Form of Tender may be obtained from Mr. 
H. C. Lamb, Chief Engineer and Manager, Electricity Depart- 
ment, Town Hall, Manchester. 

Samples typical ‘of the whole m: ay be inspected at the Polygon 
Depot, Ardwick, Manchester. 

Tenders, duly endorsed and addressed to the Chairman of 
the Electricity Committee, must be delivered at the Town Hall 
_ later than 10 o'clock a.m. on Wednesday, January 7th, 


F. E. WARBRECK HOWELL, 
Town Clerk. 
Town Hall, Manchester. 
December 18th, 1980. 1927 


WATER-TUBE BOILERS. 


ATER-Tube Boilers for Sale, with immediate delivery ; 
& W.,”’ Stirling,’ ‘‘ Woodeson,”’ &c. Sizes from 
5,000 to 30,000 Ib., all working pressures. All recent make, 
in new condition. Erected complete and guaranteed. Econo- 
misers, Generating Sets, Motors, and all Auxiliaries.—Burford, 
Taylor & Co., Boiler Specialists, Middlesbrough. 21 
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FOR SALE.—Continued. 


FOR SALE.—Continued. 


FOR SALE. 


Generating Sets as per Following Particulars :— 


be 150-kW Steam Generating Sets, 400 revs., 440 volts, 

340 amps., d.c., compound Engines, by Beliiss & Morcom 

and Scott & Mountain. Generators by The Electrical Co. 
and Witting Bros. ; 

Two 100-kW Steam Generating Sets, 450 revs, 440 volts, 228 
amps., d.c., compound Engines, by Scott « Mountain 
and generators by Witting Bros. 

Two Lancashire Boilers, 30 ft. by 8 ft., insured for 135 lbs., 
complete with Bennis stokers and induced draught. 

One set Greens Economisers, 160 tubes, with scraper gear and 
motor. 2 

Surface Condenser by Willans & Robinson, complete with air 
and circulating pumps, capable of dealing with 15,000 Ibs. 
of steam per hour. 

One Booster Set, by Witting Bros. ; motors 220 volts, 30 amps. ; 
generators 80 volts, 70 amps., 1,200 revs. 

One Booster Set, by G.E.C., and Witton Motor, 460 volts, 
1,500 revs. 

Weir Type Boiler Feed Pump and Injector for the above. 

The above are complete duplicate sets and can be seen fixed, 
and will sell separate or in one lot. 


For further particulars, prices, &c., apply to :— 
OXLEY & CO. (MACHINERY), LTD., 
20, Savile Street, Sheffield. “Phone 21208. 1849 


NOTICE. 


SPECIAL BARGAIN OFFER. 


EW 3/.029 v.i.r. taped and braided Cable in 100 yard coils, 
red or black, foreign make, at 5s. Gd. per coil. 


EW 1/.044 English made association grade v.i.r. taped and 
braided cable, in 100-vard coils, red or black, at 5s. per 
coil, 

EDWARDES BROS., 20, Blackfriars Road, London. 
‘Phone : 2115 Hop. 9608 


FOR SALE. 
Q) -KW Belliss & Morcom compound Steam Generating Sei, 
180 amps., 480 V., 450 revs., d.c., 160 w.p. 

200-kW Belliss & Morcom triple expansion Steam Generating 
Set, 500 amps., 480 V., 475 revs., d.c., 160 w.p. 

200-kW Belliss & Morcom triple expansion Steam Generating 
Set, 80 amps., 2,600 V., 475 revs., d.c., 160 w.p. 

One h.t. and 1|.t. Transformer by Thomas Parker, 200 amps.. 
190 V. 

One Control Board for above. 

Further particulars on application to :— 
JOLLIFFE, I.W. Electric Light Works, Newport. 1.0.W 


9622 


ELECTRIC MOTORS AND DYNAMOS. 


E hold one of the largest Stocks of New and Second-hand 
Motors. Second-hand Machines are thoroughly over- 
hauled. Inspection and Tests can be made at our Works. 


For Sale or Hire. Send your inquiries to Messrs. 


BRITANNIA MANUFACTURING CO., LTD., 
22-95, BRITANNIA STREET, 
CITY ROAD, LONDON, N.1. 
Telephone : 5512-3 Clerkenwell. 13 


OIL ENGINES 
AND DIRECT COUPLED SETS, 
from 4 kW to 500 kW. 
LIGHTING AND POWER 
FYFE, WILSON & CO., LTD. 
30, Budge Row, London, E.C.4. 1985 


ELECTRIC MOTORS, A.C. AND D.C. 
Sale or Hire. 
NY Motor in our stock—new or second-hand—can be tested 
and seen running at the most central warehouse in 
London, 107-109, Gray’s Inn Road, W.C.1. Holborn 5848/9. 
Repairs to any machine up to 50 h.p. 
E. P. ALLAM & CO., LTD. 948 


MIDLAND COUNTIES ELECTRICAL 
ENGINEERING CO., LTD. 


Reduced Prices. 


O= 750-kW, self synchronising Metropolitan-Vickers, 500/ 

550 volts, d.c., 6-ring, with transformer 3,300 volts, 3/6- 
phase; new. 

Two 500-kW, self synchronising Metropolitan-Vickers, 250/270 
volts, d.c., 6-ring, with transformer 10,500 volts, 3/6-phase ; 
as new. 

500 Motors, Dynamos, Transformers, all voltages and fre- 
quencies. 

Switchgear, Instruments, Welders, Generating Sets, &c., in 
stock. Best makes. New and equal to new. Fully guaran- 
teed. Inspection and inquiries invited. 


Grice Street, Spon ‘Lane, West Bromwich. 
Telegrams: Rheostat West Bromwich. 1689 


ELECTRIC LAMPS. 


Reduction in Prices. 


ie best quality ELECTRIC LAMPS, in all types, Gasfilled 

and Vacuum, or any special lines at the cheapest prices, 
write to :— 

THE UNIVERSAL, ELECTRIC LAMP CO., 
89, Great Eastern Street, 
London, E.C.2. 
Full range of Electrical Accessories also stocked. 
Apply for Price Lists. 


Telephones: Bishopsgate 6777, 6778. 
Telegrams : Youwelko, Finsquare, London. 6 


PLEASE NOTE. 


E would draw the attention of purchasers that 

we carry a stock of 500/1,000 Motors and 
Generators, both a.c. and d.c., from 3 h.p. to 100 h.p. 
and we only handle modern machines, which we 
guarantee for twelve months. 


Please send your enquiries to :— 


THE CENTRAL ELE@TRICAL ENG. WORKS, 
119 & 120, Thomas Street, Bristol. ll 


GREENHALGH BROS., 
Atherton, near Manchester. 


We. carry one of the largest stocks of Electrical Plant of 
all descriptions in the country. Prices reasonable, same 
guarantee as from makers. ’Phone: Atherton 117. 891 


D.C. MOTORS FOR SALE. 


ee. used d.c. Motors in running order, complete with 
starters and pulleys. 
Apply for further particulars to :— 
W. A. TURNBULL, ESQ., M.I.E.E., M.I.C.E., Wh.Ex., 
Electricity Works, Exchange Street, Aylesbury. 1981 


Advertisements are inserted under this heading at le. 9d. per line. 


LARGE stock of Searchlights for Sale or Hire; Carbons, 
Mirrors, Lenses, &c., Lamp Suspension and Lowering 
Gear, Self-sustaining Winches up to 10 ewt, (hundreds of thou- 
sands in use), Wire Ropes, Pulleys, also surplus instrument 
Wires, B.A., and other Screws. Elec. Heating apparatus. 
m.f. and carbon Lamps.—l.ondon Electric Firm, Croydon. 1926 


ATTERY Charging and Distributing Switchboard, con- 
sisting of 2 S.P. circuit breakers, D.P. changeover switch, 
D.P. cutout switch for accs., 3 D.P. switches and fuses, 2 rheo- 
stats each 3 ohm. 12 amp., 2 ammeters 0-20 amps., voltmeter 
0-120 volts; the whole mounted on enamelled slate slab 
3 ft. 6 in. by 2 ft. 6 in—Apply to 1820, Electrical Review, 4, 
T.udgate Hill, London. 


|. ye new Meteor Lamps, 50,000; low voltage ; all ratings ; 
in original cartons of 100 lamps only; 10/60 watts; M/F, 


4s.; tractions, 4s. 3d.; H.W.T., 40 and 60 watt, 5s.; C.W.O. 
Prompt despatch.—Howarth, Green & Co., Ltd., 12, Starkie 
Street, Preston, Tancs. 1925 
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FOR SALE. - Continued. 


220/440 volts, 50 periods, single-phase, 
Pp 
Milo Road, East Dulwich, §.E.2 


Country House Lighting Plant for ‘Sale 
nearly new condition, 20-h.p. Hornsby crude oil en 
12-kW, direct coupled battery charging generator, HR 


Chloride battery and switchboard, with all accessories ; avail- 


able for inspection any time in Northamptonshire. —Apply 
Troughton & Young, Ltd., 143, Knightsbridge, 8.W.1. 1891 


D 1X-Onemeter 55-range meter, micro. and amps., milli and 
volts, ohms and megs., all on one precision moving coil 
Meter. Accurate and marvellously cheap. 50s. Worth £10.— 


Leslie Dixon Instruments, 218, Upper Thames Street, E.C.4. * 


Electric Lighting Plant, comprising two 
11-kW Lister-Bruston direct-coupled Sets, 220 volt, d.c., 
complete with switchboards and 220-volt D. P. battery ; less 
than two years old, new condition ; low offer accepted to clear. 
—Featherstone, 22, London Road, Tunbridge Wells, Kent. 1928 


LECTRIC Motors.—One Siemens 40 h.p., 500 volts, direct 
current, 940 revs., Field shunt; one Mawdsley 12 h.p., 

460 volts ditto, 900 revs., compound wound ; both in splendid 
condition, and may be seen working any day .—Apply Thos. 
Robinson Sons & Co., Ltd., Central Dock, West —- 


_ gasfilled, M.F. and carbon F., ring makes at low — 


prices.—Edwardes Bros., 20, Blackfriars Road, London. 


LAS quantity used Vacuum Cleaners, including Hoovers, 
Electrolux, &., &c., in working condition, for sale by 
ay Ae bargain prices; available in London.—Write offers 

A. J. Donaldson, 15, Cavendish Place, London, W.1. 1555 


ARGE stock of d.c. and a.c. Motors at very low prices, 
from 350 h.p. down to } h.p.; every machine is overhauled 
before despatch and can usually be seen on load. —Fyfe, Wilson 
and Co., Ltd.; 30, Budge Row, London, E.C.4. 1986 


ODERN 415-V, 3-p, 50-c Motors, (5) 1 h.p., (4) 14 h.p., 
pi (7) 2 h.p., (4) 3 b.p., 940 r.p.m.; in stock: immediate 
delivery.—F. Winkworth & Co., 69, PPtigh Street, Staines. 1919 


AMEPLATES, metal and ivorine, Repetition Engraving 
Steel Punches.—Stilwell & Sons, 7, Jordan 
ventry 


Ne 19/.060 English v.i.r. taped and braided Cable, cheap. 
—Edwardes Bros., 20, Blackfriars Road, London. 9610 


ATEW 7/.064 v.ir. taped and braided English Cable, cheap. 
—Edwardes Bros., 20, Blackfriars Road, London. 9611 


Na" lead covered Cables, guaranteed quality, all standard 
sizes stocked, foreign make, low prices.—Edwardes Bros., 
20, Blackfriars Road, London. 9612 


nS 19/.072 v.ir. taped and braided, English, cheap.— 
Edwardes Bros., 20, Blackfriars Road, London. 9613 


NE 1.8-h.p. Motor Generator, d.c., 100 V. input, 2,000 V. 
output; low price.—London Electric Firm, Croydon. 1852 


VERHEAD Steel Masts, cross bars and base plates, cheap. 
—Edwardes Bros., 20, Blackfriars Road, London. 9619 


UBBER Cables, English make, new, single, twin and 
3-core, guaranteed quality, all standard sizes, low prices. 
—Edwardes Bros., 20, Blackfriars Road, London. 9614 


UBBER Cables 1/.044 to 7/.064, twin and single, special 
competition line, foreign make, guaranteed quality.— 
Edwardes Bros., 20, Blackfriars Road, London. 9615 


Sar ere Lines of Switches, Lampholders, Ceiling Roses, 

Cut-outs, Porcelain Cleats and Insulators up to 30,000 
volts, with ‘fittings. Conduit and fittings, Bells, Glass Shades 
and E.I. Reflectors, Strip Light, Wood Blocks, Heaters, Volt 
and Ammeters, Arc-Lamp Carbons, Motors and numerous 
other lines at low prices.—Edwardes Bros., 20, Blackfriars 
Road, London. 9616 


GPECIAL lines v.i.r. taped braided Cables; large stocks, all 
sizes; also heavy main Cables, c.t.s. and armoured; extra 
cheap.—Edwardes Bros., 20, Blackfriars Road, I.ondon. 9617 


ELEPHONE Cable, 4 pr and 7 pr, 10 lead covered; new; 
cheap.—Edwardes Bros., 20, Blackfriars Road, London. 
9618 


oe B.T.-H. shunt wound Motor, 480/530 volts, d.c., 
700 r.p.m., complete with starter; in good condition; 
£25.—Clark, Hunt & Co., Ltd., 159-161, Shoreditch, E.l. 1982 


is" Allen Steam Generating Set, 220 V, d.c., 120 lb. 
w.p. Browett-Siemens ditto, 460 dic. 45- 
kW Allen ditto, 220 V, d.c. 26-kW Allen ditto, 920° V, d.c.— 
Harry H. Fane ag & Co., Limited, Staines. 1414 


10 h.p., —Milo Engineering 


ARTICLES WANTED. 


Advertisements are inserted under this heading at 14s. per inch. 


WANTED. 


ESSRS. Edwardes Bros. wish to announce that they are 
open to purchase Surplus Stocks for net spot cash. Full 
particulars with samples will receive immediate attention.— 
Edwardes Bros., 20, Blackfriars Road, |.ondon, S.E. ’Phone: 
2115 Hop. 9620 


Advertisements are inserted under_this heading at_Is. 9d. per line. 


Plates (old) and Lead Peroxide; as actual 

smelters we pay top prices. Also (dismantling dept.) old 
storage batteries, dynamos, transformers and whole instal- 
lations purchased.—Elton, Levy & Co., Ltd., 30, Charterhouse 
Chambers, E.C.1. Clerkenwell 7811-2-3. 1448 


SK us to buy your Scrap Electric Cable, Old Plant, and 
non-ferrous Metals. prices paid.—Jewell & 
Oldbury, near Birmingham. Telephone: Oldbury 9%. 


O* Accumulators and all kinds of scrap metal; cosine 

Generators and all kinds of Electrical Equipment 
Brack tly and efficiently removed; top prices and spot cash.— 
Urquhart, 58, Defoe Road, Tooting Broadway, S.W. ’Phone: 
6987. 


CRAP for Cash. —Copper, brass, lead, enable, « eccumulator 

plates, sediment, &c. All descriptions old plant and machin- 

ery for dismantling purposes bought. Any distance. Any quan- 
tities. be Bis. 7288-9 or wire ‘‘ Irometamer Edo London.” 

—W. & H. Cooper, Ltd., Brady Street, Bethnal Green, 3 


EOCOND-hand Motor Generator required for hire or pur- 

chase, comprising compound wound generator with out- 
put not less than 50 kW at 440 volts, d.c. and a.c. motor suit- 
able for oe three-phase, 50-cycle supply.—1920, Electrical 
Review, 4 , Ludgate Hill, London. 


é er O 110-kW Generating Sets v wanted, 200 volts, d. c., Belliss 
—1921, Electrical Review, 4, Ludgate Hill, 
ondon. 


ANTED, 100-kW, approximately 230 volts, d.c., crude oil 
ae or Diesel Set.—1987 , Electrical Review, 4, L udgate Hill, 
andon. 


BUSINESSES FOR SALE AND WANTED. 


Advertisements are inserted under this heading at 14s. per inch. 


LECTRICAL Contractor’s Business in northern town; 

takings about £2,000 per annum; good position; lock- 

up shop and stores; £375. Stock (about £250) at value. 1983, 
Electrical Review, 4, Iudgate Hill, London. 


MISCELLANEOUS. 


Advertisements are inserted under this heading at 14s. per inch. 


CITY ELECTRICAL CO. 


STANDARD SPECIAL REPAIRS 
NEW MACHINES AND 
MOTORS PROMPT REWINDS 
LONDON DELIVERY. PROMPT 
STOCK. SERVICE. 


EMERALD STREET, W.O0.1. Holborn 9722. 5 


MOTORS AND DYNAMOS, A.C. AND D.C. 


ALE and Hire, new and second-hand, in stock. Repairs 
and rewinds promptly executed. 
MACDONALD, SYER & OO., LTD., 
295, Gray’s Inn Road, W.C.1. 
Telephone : Term. 4425/6. 600 


Advertisements are inserted under this heading at 1s. 9d. per line. 


| gaps 4 Signs at lowest prices. Write for Designs 
Kings Signs, Ltd., Sunbeam Road, Park Royal, N. W.i0 


rewinding and all motor and dynamo repairs.— 
A. Blaxall & Son, 107, Whitecross Street, London, E.C.1. 
Armature winders since 1905. *Phone : Metropolitan 7882. 9081 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office Applications for Names and 
Addresses of the Advertisers will be entirely disregarded, and 
Letters giving incorrect Box Numbers will be destroyed. 
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BOX-BLADE & PROPELLER-BLADE 


EXHAUST FANS. 
FANS 4 Send us 
pa! 3 your 
RIGHT 
PRICES 


5' to 72" — 
SIZES. A.C. & D.C. 


LONDON FAN & MOTOR CO., LTD., 


uM. pi 81, CHARLOTTE STREET, W.1. 


"Grams : 
“ Lonfanher. Wesdo. Ld.” 


COIL WINDING. 


E are prepared to undertake for other manufac- 

turers the automatic and hand-winding of small 

{ne wire coils—such as telephone coils, radio trans- 
former coils, relay coils, induction coils, &c. 


Enquiries invited. 
JOHNSON & PHILLIPS, Ltd., Charlton, London, S.E.7. 


BRITISH MADE 
ELECTRICAL CONDUITS. 


ATTRACTIVE PRICES. 
SPECIAL DISCOUNTS. 


DONOVAN & CO., 
47, Cornwall Street, BIRMINGHAM. 


Paper Cover, 1s. Post Free, 1s. 2d. 


POWER 


| BONUSES FOR COAL SAVING. ° 


ROBERT H. PARSONS, 
M.Can.Soc.C.E., Assoc.M.Inst.C.E. 


24 Pages. 5 Diagrams. 


THE ELECTRICAL REVIEW, LTD. i 
4, Ludgate Hill, London, E.C. 4. 


r 
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LIMP CLOTH. 40 PAGES. 


THE CONDUCTOMETER 


AND 


ELECTRICAL CONDUCTIVITY. 


By ROLLO APPLEYARD. 


PRICE 1/6, POST FREE 1/8. i 


The ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, London, E.C. 4. 


PITMAN’S COMPLETE LIBRARY 


OF 
ELECTRICAL WIRING 


AND 
CONTRACTING. 


EDITED BY 
H. MARRYAT, M.L.E.E., M.1.Mech.E. 


These volumes have been prepared by acknowledged experts 
on the subjects upon which they write, to provide a complete 
supplement to the practical electrical training of the electrical 


engineer, contractor, electrical fitter, student, &c. 


“ Those now 


entering the electrical industry are fortunate in having such a 
stimulating series within their easy reach." — Electrical Review. 


In Seven Volumes: each volume sold separately. 


VOL. I. —Workshop Science 
—Drawing — Electricity and 
Magnetism—Alternating Cur- 
rent Work. 


VOL. If. — D.C. Generators 
and Motors — Mathematics— 
A.G. Generators and Motors 
—Measuring Instruments and 
Testing—Wires and Cables. 


VOL. Ill. — Practical Wiring 
Work (Part 1) — Practical 
Wiring Work (Part Il) — 
Switching — Primary and 
Secondary Cells 


VOL. IV.—Motor Starters and 
Regulators — Private Power 
Plant — Electric Signs — 
Estimating. 


VOL. V.—Heating and Cook- 
ing — Converting Plant. — 
Electric Bell, Alarm and Clock 


Systems. 


VOL. VI. — Electric Lifts — 
Lamps and Illumination — 
House and Office Telephones. 


VOL. VII.—Radio Installation 
Work—Industrial Insta'lation 
Work—Theatre and Cinema 
Installation Work. 


Price 6s. net per Volume. 


Detailed Prospectus post free from the Publishers : 
PITMAN’S, Parker St., KINGSWAY, LONDON, W.C.2. 


MELBOURNE 


TORONTO 


NEW YORK. 


“PRESS HOME” 


YOUR SALES MESSAGE THROUGH THE 


THE MEDIUM FOR A 


“QUICK RESPONSE” 


BOROUGH AND SUPPLY AUTHORITIES. 


COMPLETE “CHANGE OVERS” CARRIED OUT 


Estimates submitted and full responsibility taken. 


ITY 


CAL 


EMERALD STREET, W.C.1. 


"Grams: 
DYNAMODE, Hozs., Lonpon, 


*Phones 
HOLBORN 9722 (4 lines) 


PLACE YOUR INSTALLATION WORK WITH FIRMS 
ON THE NATIONAL REGISTER OF ELECTRICAL 
INSTALLATION CONTRACTORS. 


"THE National Register is an independent 


Institution representing all bodies connected with the 
Electrical Industry, and grants to contracting firms 
satisfying its requirements the the right to use this sign. 

+ Particulars on application to Secretary, 1, Lincoln's 
== Inn Fields, London, W.C.2. 
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Alternating Current Motors and Starting Gear. 


By L. E. WOOD, A.M.LE.E. 


This well-known treatise has now been brought entirely up-to-date 
and deals with single-, two- and three-phase machines together with their 
starting gear. The whole subject is dealt with in a very practical 
way, and the book should be in the hands of every Engineer whose 
duties involve the installation or running of induction motors. 


158 Pages. 8: 106 Figures. 


CONTENTS :: General Principles. Single-Phase, Squirrel-Cage and Slip-Ring Motors. Tork Motors. 
Repulsion Start Motors. Two-Phase Motors, Windings and Starters. Three-Phase Motors, Types 
of Windings, Insulation, Re-connecting and Testing. Construction of Rotors and Mechanical Parts. 
Special Types of Induction Motors. Starting Switches of Various Kinds. Power Factor. Earthing 
Troubles and their Remedies, 


Price 4/- net or 4/3 post free. 


THE ELECTRICAL REVIEW, LTD., 4, LUDGATE HILL, LONDON, E.C.4 


RURAL ELECTRIFICATION 


By 
Alfred Ekstrom, D.Sc., M.I.E.E., and Vidar Ekstrom, C.E. 


Price 3/6 net or 3/9 post free. 


The rapid extension of electrical services into rural areas, as a result of the 
Grid system, has prompted the authors to produce this book at the present 
time. Dealing in the main with low pressure overhead distribution, it goes 
fully into the question of the probable faults on such systems and surveys 
very completely the various protective arrangements which may be employed. 
Special emphasis is laid on the fact that rural conditions will not be the same 
as those in town and that special precautions must be taken in installation work. - 


A review of this book says:—‘‘ This booklet should be in the hands of every engineer 
concerned with rural electrification schemes, whether on the supply or installation side, to 
whem it will prove not only of interest but also of value. The commonsense way in which 
electrical safety problems are discussed in this publication is decidedly refreshing after the 
complacent attitude generally adopted by writers and engineers towards these questions, 
even by those—to quote the Chief Electrical Inspector of Factories—' who by virtue of 
their responsible position with regard to the safety of others, ought to be fully cognisant of 
the facts.’ 


Copies may be obtained Srom the offices of 
THE ELECTRICAL REVIEW, LIMITED, 4, Ludgate Hill, London, E.C.4. 
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Electrical Crades Benevolent Institution 


Founded 1905. 


THE OBJECTS OF THE INSTITUTION 


are to 
GRANT PENSIONS and to DISPENSE TEMPORARY RELIEF to DESERVING AND NECESSITOUS PERSONS 
WHO ARE OR HAVE BEEN ENGAGED IN THE ELECTRICAL TRADE IN THE UNITED KINGDOM 
AS EMPLOYERS, MANAGERS, TEACHERS, OR ON THE ENGINEERING, DESIGNING, DRAWING, 
SALES OR OFFICE STAFF, or in ANY OTHER SIMILAR CAPACITIES, or to THEIR DEPENDENTS. 


SUPPORTED BY: 


(a) Associates (annual subscription of 5/-). 
(d) Members ( ” ” 21/-). 
(c) Honorary Subscribers, i.c., contributors not qualified for assistance. 
 (@) Donors, i.c., contributors not qualified for assistance. 
(e) Bequests. (f) Revenue from Investments. 


YOU SHOULD JOIN. 


The SECRETARY, 9, Southampton Street, HOLBORN, London, W.C.1. 


Reduced Cost 
of 
REPRINTS. 


By special arrangement with our 
printers we are pleased to announce 
a reduction in prices of reprints 
(without setting) of advertisements 
appearing in this Journal. The reduc- 
tion for large quantities is considerable. 


Ve 


ue 
Ve 


Prices on application to :— 


THE ELECTRICAL REVIEW, LTD., 4, Ludgate Hill, London, E.C.4. 


"Phone; Central 5871. 


US US Ue US US Ue Ue ue ve 


Advertisements indexed on this page will be found on Sup. 13. 
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EVERY 


FRIDAY 
MORNING 


LONDON, 
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GOOD THINGS FOR XMAS 


These are only a few of the 
good things we wish you for 
Xmas—we wish you, in fact, 
all you could wish yourselves. 


It hasn’t been an easy year 
for anybody, but we in the 
Electrical Industry have, com- 
paratively speaking, a lot to 
be thankful for. 


For our own part, we hope that 
by value and service we have 
done something towards put- 
ting a share of the good things 
of life in the way of those 
who have been our friends and 
customers throughout 


2 
ae, 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


GOOD THINGS FOR THE NEW YEAR 


Here again are just a few of 
the good things which we 
hope will help to make 1931 
the best year yet for a still 
wider circle of J. & P. adher- 
ents all over the world. 


We hope our customers will 
not object to being called 
adherents, we call them that 
because we want them to stick 
to us—and they generally do. 


J. & P. Cables, Line Material, 
Transformers and Switchgear 
will be maintained throughout 
1931 at the highest standard 
of quality and value. 


JOHNSON & PHILLIPS, LTD. 
CHARLTON, LONDON, S.E.7 
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SOMETHING 


Light-weight Ohmmeters with Generators. 


1000 volts : megohms. 
1000 volts : 2000 megohms. 


The use of Bakelite bushings for insulating terminals, etc., 
makes a high range Ohmmeter indispensable. 


THE RECORD ELECTRICAL CO. LTD. 


INSTRUMENT MAKERS, 


BROADHEATH, MANCHESTER, ENGLAND. 


THE “ELECTRICAL REVIEW’S” SUGGESTIONS FOR DEALING WITH 


APPARENT DEATH FROM ELECTRIC SHOCK 


should be in every Generating, Transforming and Motor House. 


Mounted on Cardboard, edged with Linen, Varnished, Eyeletted and Corded for 

hanging on wall ... 1/6 each. post free 2s. 3d. 
Mounted on Linen, with Rollers, Varnished, for hanging on wall ... ws a os 2s. each post free 2s. 3d. 


Reproduced on Galvanised Iron... 4s. each, post free 48. Od. 


THE ELECTRICAL REVIEW, LTD., 4, LUDGATE HILL, LONDON, E.C.4. 
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Famous for generations as a watch-making town, 
evidence of the tradition of Prescot can be seen in 
the Meter shop of the B.I. where delicate arbors, 
pinions and gear wheels are cut, mounted and 
finished by expert workmen. Ninety-nine per cent 
of the Prescot Meter is produced at the Prescot 
Works from the raw material. 

We have been manufacturing meters for the past 
twenty-five years and our range includes A.C. 
House Service, House Service Prepayment and 
Two Rate Meters. 

Prescot Meters comply with the British Standard 
Specification No. 37/1929 for Electricity Meters. 


BRITISH INSULATED CABLES LTD. 


CABLE MAKERS AND ELECTRICAL ENGINEERS | 
PRESCOT, LANCs. 6 


Telephone No. PRESCOT 171. 
London Office. SURREY HOUSE, EMBANKMENT, W.C.2. Telephone No. TEMPLE BAR, 4793, 4,5,c6. 
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COLONIAL and FOREIGN AGENTS for the 
ELECTRICAL REVIEW.” 


| ° Agency, 294, Little Collins Street: 


ADELAIDE: H A. Goddard, Ltd. 

AUCKLAND, N.Z.: Gordon & Gotch. | 
Albert Street: R. Hill & Son. | 
Matlock House, 33/34, Quay Street ; | 
Trade Publications Co., 302, N.Z. 
Insurance Buildings, Queen Street, | 
H. A. Goddard, Ltd. 

BERLIN: Hubert Hermanns, 64a, 
Dahlemerstrasse, Lichterfelde- 
West; “ Kniga” Kurfurstestr. | 

. W.62; Uberseeverlagsanstalt. | 
G.m.b.H. Leipziger Strasse 101/102. | 
W.3. Hirschwaldsche Buchhand- 
lung, Unter den Linden 68.N. W.7.; 
Julius Springer, Linkstrasse 25.W.9. 
A. Asher & Co., 17. Behrenstr. 

BLOEMFONTEIN: Central News | 
Agency, Ltd 

Bombay : Thacker & Co., Ltd. | 

Boston, Mass., U.S.A. F. W- 
Faxon Co., 83 Francis Street, | 
Back Bay; Herman Goldberger, 
110, High Street; W.H. Guild and | 
Co., 120 Tremont Street. 

BRISBANE: Gordon & Gotch, Queen 
Street; H. A. Goddard, Ltd.; Geo. H. | 
Barker, 82-34 Adelaide Street. 

CaLcuTTa: Thacker, Spink & Co. | 

Town: Central News Agency | 
Ltd. 

CHRISTCHURCH, N.Z.: Gordon and | 
Gotch, Manchester Street. 

DUNEDIN, N.Z.,: Gordon & Gotch, | 
Princes Street. | 

DURBAN; Central News Agency, Ltd. | 


FREMANTLE, W.A.: H. A, Goddard. 
Ltd. 


GOETTINGEN (Germany): A. R. 


Pillai & Co. 


HELSINGFORS (Finland): | 
Akademiska Bokhandeln. 


JOHANNESBURG: Central News 
Agency, Ltd. 

LAUNCESTON: Gordon «& Gotch, 
— Street; H. A. Goddard, 
Ltd. 


LEIpzic : Einkaufsstelle des Borsen- | 
vereins der Deutschen Buch- | 
handler. Gerichtsweg 26, Fostfach | 
2274/5. Lib. A. Twietmeyer | 
Gellerstr. 14. 

MapRkas : Higginbothams, Ltd. 

Maprip: Editorial “ Voluntad” | 
S.A. Serrano 48, 

MELBOURNE: Tait Book Co., 39, 
Queen Street; Gordon «& Gotch, 
Queen Street ; ‘ Australasian 
Electrical Times,’’ 312, Flinders | 
Street; Commonwealth Magazine 


| Parts: Ricour, Chevillet et Cie, 22, 


| PRAGUE 


| Toronto, ONT.: Wm. Dawson and 


| WELLINGTON, N.Z.: Gordon & Gotch, 


Jervis Manton, Nicholas Building, 
87, Swanston Street; H. A. Goddard, 


MILAN: 
Treves. 


Libraria Internazionale- 


Moscow: Mezhdunarodnaya Kniga 
Kuznetskij-Most. 18. 


Nancy: Librarie Berger Levrault, 
18, Rue des Glacis. 

NAPLES: Libreria Internazionale- 
~ Via Guglielmo Sanfelice 


NEw YorE: Crowley, The Magazine 
Man, Inc., 511, E.164th Street. 


Rue de la Banque; H. Le Soudier, 
174/176, Boulevard St. Germain; 
M. Dannatt, 198, Rue St. Jacques, 
5e, Librarie Flammarion, 4, Rue 
Rotrou, 6e; Soc. R. Lim. Dunod, 92, 
Rue Bonaparte, 6e; Lib ; Gauthier 
Vitlars et Cie, 55, Quai des Grandes- 
Augustines, 6e. 
PERTH, W.A.: 
William Street 


Port ELIZABETH: 

Agency Ltd. 
(Czechoslovakia) : Fr. 
Rivnac Librarie Na Prikope 24; 
F. Topic. Orbis Publishing Co., 
Fochora 62. xii. 


RomE: Ditta P. Maglioni & C, 
Strini, 88, Via Due Macelli. 


SANTIAGO (Chile): Alex. R. Walker, 
Casilla 286, Ahumada 357. 


Simua : Thacker, Spink & Co. 


SyDNEY: Tait Book Co., 273, George 
Street: Gordon & Gotch, Pitt St., 
Commonwealth Magazine Agency, 
183, Pitt Street; H. A. Goddard, 
Ltd., 255a, George Street. 


STocKHOLM: Allmanna_ Tidnings- 
kontoret, Gustav Adolfs Torg ; C.E. 
Fritze, Fredsgatan, 2. 

Tokyo: Maruzen Co., Ltd., 
6, Nihonbashi-Tori-Nichome. Barth 
Shokai, Marunouchi Building 
Kojimachiku; Sanseido Shoten, 
I. Torijimbocho, Kanda. 


Gordon & Gotch 


Central News 


Sons, Ltd., Manning Chambers; 
Cordon & Gotch 132 Bav Street. 
TORIN: S. Lattes &Co.,8, ViaGaribaldi. 


Cuba Street. 
Zuricu: E. Rascher 
Rathausguai 20. 


& Cie, 


OFFICIAL NOTICES.—Continued. 


HESTON AND ISLEWORTH URBAN DISTRICT 
COUNCIL. 


Electricity Department. 


HE Heston and Isleworth Urban District Council invite 
Tenders for the following electrical supplies required by 
the electricity department for a period of one year from the 
Ist day of April, 1931 :— 
House Service Cut-outs. Tin. 
Joint Box Compound. Plumbers Metal. 
Cable Troughing Compound, Solder. 
Street Lamps Brackets. Blackley Tape. 
Meter Boards. White India Tape. 
Cut-out Boards. Pure Rubber Tape. 
Service Joint Boxes. 

A form of tender and specification may be obtained upon 
application in writing to the Engineer and Manager, Electricity 
Department, No. 11, Staines Road, Hounslow, to whom ail 
drawings or samples of apparatus or goods tendered for should 
be forwarded. 

Tenders are to be enclosed in sealed envelope, marked on the 
outside ‘‘ Electrical Supplies,’’ and must be delivered to the 
Clerk to the Council, Council House, Hounslow, not later than 
12 noon on Friday, January-9th, 1931. 

The Council do not undertake to accept the lowest or any 
tender. 1 

sy Order, 
H, J. BAKER, 
Clerk to the Council. 


Council House, Hounslow. 
December, 1930. 1922 


Illustrations! 


BLOCKS intended for use in 
the Advertisement Pages of 


the ‘‘ Electrical 


Review ”’ should 


not exceed 120 screen. 


OFFICIAL 


NOTICES. 


Latest time for receiving, 5 p.m. Tuesday. 


COUNTY BOROUGH OF SOUTHEND-ON-SEA. 


General 


Stores. 


ger py are invited for the supply of the General Stores 
set out hereunder for a period of 12 months, commencing 


April Ist, 1931. 


Specification, conditions and forms of tender may be obtained 
from the Borough Electrical Engineer and Manager, Electricity 
Works, London Road, Southend-on-Sea. ; 

Sealed tenders must be returned to the undersigned not 
later than January 2lst, in the envelope endorsed ‘* Tender 
for Stores ’’’ provided for the purpose. 


A—Meters and Instruments. 
B—Electric Fittings. 
C—Cables and Steel Conduits. 
D—Joint Boxes. 

E—Building Materials. 
F—Stoneware Conduits. 


G—Engineer’s Stores. 


H—TIronmongery. 


I—Tools. 

J—Welding Materials. 
K—Cleansing Materials. 
M—Lead and Solder. 
O—Jointing Materials. 
P—Fuel, Oil and Coke. _ 
Q—Diesel Lubricating Oil. 
R—Diesel Engine Spare Parts. 


H. J. WORWOOD, Town Clerk. 


Municipal Buildings, 
Southend-on-Sea. 


1894 


BOROUGH OF BRIDLINGTON. 
Electricity Works—Brett Street. 


ine Council invites Tenders for the following work :— 


Specification No. 9.—l1-kV and Low Tension Cables, Boxes 
and Roadwork. 

Specification No. 10.—11-kV Ring Main Switchgear, Trans- 
formers and Equipment for Three 
Kiosks. 

A copy of these specifications can be seen and obtained from 
the offices of Messrs. Kennedy & Donkin, 8, Broadway, West- 
minster, S.W.1, on and after Monday, December 22nd, upon 
payment of a deposit of £2 2s. for each specification (cheque, 
postal or money order). An additional copy of either speci- 
fication can be obtained upon payment of a deposit of £1 Is. 
These deposits will be returned after the receipt of a bona fide 
tender and on the return of the specification, 

Tenders on the prescribed form, enclosed in sealed envelopes 
and addressed on the outside :— 

Supply, Cables, Tender to Specification 
No. 9.” 
“Electricity Supply, Switchgear and Kiosks, Tender to 
Specification No. 10,” 
must be delivered at the office of the undersigned not later 
than 10 a.m. on Monday, January 19th, 1931. 
The Council do not bind themselves to accept the lowest or 


any tender. 
GEORGE MELVIN, ESQ., 
Town Hall, Town Glerk. 
Bridlington. 
December, 1930. 1906 


BARKING TOWN URBAN DISTRICT COUNCIL. 


Electricity Department. 


: ine above Council are prepared to receive tenders for the 
supply, delivery and erection of 
SUB-STATION SWITCHGEAR PLANT. 

Specification and form of tender may be obtained upon 
application (not later than Ist January, 1931) to Mr. W. E. 
Kidner, A.M.I.E.E.. Electrical Engineer, Ripple Road, Bark- 
ing, on payment of a fee of one guinea, which will be re- 
turned on receipt of tender. Additional copies may be obtained 
on payment of a fee of one guinea, which will not be returned. 

Tenders endorsed ‘‘ Switchgear ’’ and addressed to the 
undersigned, must be delivered not later than 5.0 p.m., on 
Monday, 12th January, 1931. 

The Council do not bind themselves to accept the lowest or 
any tender, and the successful tenderer will be required to 
enter into a contract prepared by the undersigned. 

Ss. A. JEWERS 


Clerk to the Council. 
Public Offices, Barking. 
December 11th, 1930. 1900 


(Continued on Sup. 24). 
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“MEGO-METER” 
INSULATION TESTING 
SET. 


3840 (4 lines). 


Cables and Wires 


VIR 
TRC 
LCC 


‘0 Wholesalers and Contractors | 


KEEN BUYERS 


should ask for our Price List of 
Vulcanized India Rubber, Tough 
Rubber and Lead Covered Cables. 
Y.I.R. Cables up to 61/.103 
DELIVERED FROM STOCK. 
600 megohm. 


Type D. 


£10 - 10 


LIST PRICE. 


Type DA. 


£14 - 10 


LIST PRICE. 


Both Types suitable for 
Insulation Testing on A.C. 
or D.C. 

Type D can be used as 
Voltmeter on D.C. 

Type DA can be used as 
Voltmeter on A.C. & D.C. 


ASK YOUR WHOLESALER 
_ FOR DETAILS, or 


S. G. LEACH O., LTD. 
ENGINEERS Electrical Equipment & Carbon Co.,Ltd., 


26-30, Artillery Lane, London, E.1. 107, 109, 111, NEW OXFORD STREET, LONDON, W.C.1. 


WRITE FOR FURTHER PARTICULARS TO: 


THE JACKSON ELECTRIC STOVE CO., LTD., 
143, Sloane Street, London, S.W.1. 


Telephone: SLOANE 6248 (3 lines). Telegrams: ““COOKELEC, PHONE, LONDON,” Works: LUTON, BEDS. 
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OFFICIAL NOTICES.—(Cont. from Sup. 22.) 
PLYMOUTH CORPORATION. 


J ie Plymouth Corporation is prepared to receive tenders 

or :— 

One 15,000-kW Turbo Alternator 
auxiliaries, &c. 

Specification and form of tender may be obtained from the 
City Electrical Engineer, Armada Street, Plymouth, before 
December 31st, 1930. 

Sealed endorsed tenders to be delivered to the undersigned 
not later than Saturday, January 10th, 1931. 

The Corporation does not bind itself to accept the lowest or 


any offer. 
(Signed) R. J. FITTALL, 


Municipal Buildings, Plymouth. Town Clerk. 
December 15th, 1930. 1904 


BARKING TOWN URBAN DISTRICT COUNCIL. 


Education Committee. 


with condenser 


4 ie above Authority invite tenders for the Electric Light 

Wiring and Fittings at the Eastbury ool. 

Plans can be seen, and specification and form of tender 
obtained at the office of the Authority’s Architect, Mr. C. J. 
Dawson, F.R.I.B.A., Clock House Chambers, Barking, between 
the hours of 10 a.m. and 4 p:m., upon depositing a cheque for 
£3 3s. which will be returned upon receipt of a bona-fide 
tender. 

The contractor whose tender is accepted will be required 
to abide by the Fair Wages Clause and to provide an approved 
surety for the due performance of the contract. 

Tenders, enclosed in sealed envelopes, endorsed ‘‘ Tender 
for Electric Lighting Installation, Eastbury School,’ to be 
delivered to the undersigned not later than 12 noon on Tuesday, 
December 30th, 1980. 

The lowest or any tender will not necessarily be accepted. 

J. COMPTON, 
Director of Education. 
Education Offices, Barking. 
December 18th, 1980. 1980 


SEAL PADLOGKS 


FOR PRE-PAYMENT METERS 


TOURTEL MFG. CO., 48, Uxbridge Road, Ealing, London, W.5. 


- Saves space; saves time and 


Send for List MI/16. 
Advice and Estimate free. 


& MARBLE PANELS 


RHODES, BRYDON 
AND YOUATT, LTD., 
STOCKPORT. 


RYDE AVENUE, HULL. 
“Mantel, Hull.” —Telep. : 
Telegraph & India- Rubber Works, Ld. 


1577 Central. 
ADELAIDE HOUSE, | MILLWALL DOCKS, 


King William Street, £.0.4. 
(Established 1860.) LONDON, E.14. 


HOOPER’S Vulcanised India-~Rubber 

PURE TAPE Cables for Electrical Work main- 

AND STRIP, tain the highest quality, and their 
&c., &c. durability has been proved. 

| Telegrams: LINEAR, L d Teleph : House 6626. 


F. WIGGINS & SONS. 


FOR INSULATION. 


Telephone 


Largest Stock in the World, 


EDUCATIONAL NOTICES. 


Advertisements are inserted under this heading at 14s. per inch. 


INTERNATIONAL CORRESPONDENCE 
SCHOOLS. 


School of Electrical Engineering. 
— Institution—the largest in the world devoted to spare- 
— training—has complete Courses of Instruction to 
cover the 


Associate Membership Exam. I.E.E., 
and the 
Limited Competition for Probationary Asst. Eng., 


Other courses meet the requirements of all who desire a 
thoroughly practical and ay table technical education, and 
who wish to qualify for positions in the Design Office, 
Test Room or Drawing Office, or as Chief ineers, Assistant 
Engineers, Shift Engineers, or Switchboard Attendants in 
Electric Power, Light and Traction Stations. Equally suc- 
cessful is our instruction for Telegraph and Telephone 
Engineers, Telegraphists, and Telephonists. 
] instruction is by correspondence from text-books specially 
prepared by many experts for tuition by post. 
Prospectus post free from 
INTERNATIONAL OORRESPONDENCE SOHOOLS, LID., 
55, International Buildings, Kingsway, London, Wa 


THE T.I1.G.B. 
HAS PLEASURE IN ANNOUNOING 
this remarkable record of sustained success. 
over 90% Passes at the A.M.1.E.E., 
A.M.Inst.C.E., A.M.I.Mech.E., éc., 
Examinations held in 1928, 
1929, and the first half of 1930. 

Proof of the superiority of T.I.G.B. Training, as attested by 
students’ results, is now conclusive and overwhelming. Addi- 
tional proof is available in the co-operation extended to The 
T.1.G.B. by various professional examining bodies, insti- 
tutions, and Government departments. 

The reasons for the high reputation of The T.I.G.B. are, 
therefore, obvious, and there can be no question that, by 
enrolling with The T.I.G.B. you make the best choice of 
training and have the best assurance of success 

WRITE NOW for ‘“‘ THE ENGINEER’S GUIDE TO 
CESS,” 128 pages, a the widest selection of engineer- 
ing courses in the world, and mention the Yay and duties, or 
the professional qualification, A.M.Inst.C.E., A.M.I.Mech.E., 
A.M.I.E.E., &., for which you desire to be trained. 

The T.1.G.B. Guarantees Training until Successful. 
THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN, 
85, Temple Bar House, London, E.O.4. 

(Founded 1917.) 1780 


AMAZING A.M.I.E.E. SUCCESSES. 
86% Last Year—100% This Year. 
[* the May, 1930, A.M.I.E.E. Examination every one of 
our students passed successfully at the firet sitting. This 
magnificent record once again reinforces our position at the 
head of all Engineering 'Futorial organisations. 

We are the only Institute that gives a clear-cut Guarantee 
to return full tuition fees to students who fail to pass their 
examinations. 

Because of our extensive organisation and because of the 
thorough efficiency of our urses, We can meet your 
needs whether you require a general Electrical training. 
specialised training in such subjects as WIRELESS, 
TRACTION, POWER HOUSE DESIGN, &c., or complete 
tuition for A.M.I.E.E., G.P.O. (Inspectors and Assistant 
Engineers, Limited and Open), CITY AND GUILDS, 
A.M.I.Mech.E., A.M.Inst.C.E., LONDON B.Sc., or other 
Technical Examinations. 

Our Advisory Director, who has devoted a life-time to his 
subject, will be happy to advise you on any particular point 
you may raise. Let us get together! Send to-day for our 
Inspiring handbook ‘‘ ENGINEERING OPPORTUNITIES,” 
FREE, post free and without obligation. ‘ 

THE BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 
12, Shakespeare House, 29-31, Oxford Street, W.1. 9529 


The (T.E.C.) will train YOU for a BETTER JOB. 
HS COURSES for A.M.I.E.E. Electrical, Switchboard, 
i Sub-station, Maintenance and Charge Engineers. Also in 
Wiring, Mathematics and Battery Charging. 
ELECTRICAT, TRAINING ONLY. Prospectus = free. 
TECHNICAL ENGINEERING COLLEGE, 
_ Crown Chambers, Regent Street, London, 8.W.1. 9539 
Principal : W. S. Ibbetson, B.Sc., A.M.I.E.E., M.I.Mar.E. 


NOTICES RELATING TO PATENTS. 


HE owner of Patent No. 284,528, ‘“‘ An Improved Automatic 
Electric Circuit Breaker,” is desirous of entering into 
arrangements by way of licence or otherwise on reasonable 
terms for the purpose of exploiting fhe same and ensuring its 
full development and practical working in this country.—Full 
emmys from Edwards & Co., Lincoln House, 296/303, High 
olborn, W.C.1. 9607 
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MERCURY 
SWITCHES 


FUR INDUSTRIAL & LABORATORY CONTROL 


ISENTHAL 


& Co. Ltd. 
DUCON WORKS 
VICTORIA ROAD 

LONDON 
ws3 


Telegrams. 
“ISENTHAL LONDON” 


Telephone; 
CHISWICK 3904 


CRESSALL REGULATORS 


You cannot do better than to write for the 
Cressall Regulator Catalogue which deals 
with a wide range of models suitable for 
every regulating purpose. Cressall Regu- 
lators are soundest in design and highest 
in cid of materials and workmanship 
and . . Prices are particularly keen! 
Ask us to “quote you for your next needs. 
Our illustration shows a Back-of-Board type 
Regulator with ventilated protected resistance 
and 5 in. diameter Nickel Plated Handwheel 
and Dialplate ready for switchboard mounting. 


THE CRESSALL MANUFACTURING CO., 


31-32, Tower Street, BIRMINGHAM. 
Tel. : Aston Cross 3463. “Grams: “Ohmic,” Birmingham. 


OVERHEAD LINES 


The most perfect 
Transmission lines 
are 
JOHNSONS’ 
High Conductivity 
Hard Drawn Copper Wire. 
JOHNSONS’ 
Cadmium 
Copper Wire. 
JOHNSONS’ 
“Crapo” Galvanised 
Steel Strand. 
OHNSONS’ 
Steel-Cored Aluminium 
Conductor. 
JOHNSONS’ 
-Cored 
Steel Strand. 


PLEASE PUT 
YOUR PROBLEMS 
BEFORE US. 


TRANSMISSION 


WIRE 


RICHARD JOHNSON 
ENEPHEW 


LIMITED, 


BRADFORD 
IRON WORKS 


MANCHESTER > 


ALSO AT 
LONDON, AMBERGATE and 
BIRMINGHAM. 
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Telephone . Central 2441. 


and effectively. 


PERIODICAL. TRADE PRESS, & WEEKLY NEWSPAPER PR 
6, BOUVERIE STREET, E.C.4. 


Amateur Photographer & 

Cinematographer. 
Architects’ Journal. 
Architectural Review. 
Art Trade Journal. 
Autocar. 

Automobile Engineer. 
Bakers’ & Confectioners’ 
National Association 

Review. 

Bioscope. 

Brewers’ Journal & Hop 
& Malt Trades Review. 

British & South African 
Export Gazette. 

British Baker. 

British Engineers’ Export 
Journal. 

British Export Gazette. 

British Journal of Photo- 
graphy. 

British Printer. 

British Trade Review. 

Broadcast & Wireless 
Retailer. 

Bus & Coach. 

Chemist & Druggist. 

Commercial Motor. 

Confectioners’ Union & 
Ice Cream & Soda 
Fountain Journal. 

Confectionery Journal. 

Contractors’ Record & 
Municipal Engineering. 

Dairy & Creamery Journal 

Dairyman. 

Drapers’ Organiser. 

Dyer, Calico Printer, 


Bleacher, Finisher & 
Textile Review. 
Electrical Industries & 


Investments. 
Electrical Review. 


Electrical Times. 

Electrical Trading & 
Electricity. 

Electrics. 

Electric Vehicle &Batteries. 

Empire Mail & Overseas 
Trade, 

Engineer (The) 

Engineering & Boiler 
House Review. 

Experimental Wireless. 

Export Trader. 

Fertiliser, Feeding Stuffs 
& Farm Supplies’ 
Journal. 

Footwear Organiser. 

Freemason & Masonic 
Illustrated. 

Fruit, Flower & Vegetable 
Trades’ Journal. 

Furnishing Trades’ 
Organiser. 

Gas Engineer. 

Grocer & Oil Trade Review. 


Grocers’ Gazette & “Pro-. 


vision Trades’ News. 
Grocery. 
Hotel Review (The) 
Ice & Cold Storage. 
Indian & Eastern 
Engineer. 
Indian & Eastern Motors. 
Indian & Eastern Railways. 
India-Rubber Journal. 
Ironmonger (The) 
Journal of Decorative Art. 
Kinematograph Weekly. 
Licensing World. 
Light Car & Cyclecar. 
Locomotive, Railway Car- 
riage & Wagon Review. 
Machinery. 


HESE JOURNALS will assist you to market your products economically ° 
They put you in direct contact with current trade 

developments and problems in the industries they represent, and offer 
expert and technical information to all their subscribers—a service which 
alone is worth many times the cost of the subscription. The address of any 
paper in this list will be furnished on request. 


Meat Trades’ Journal. 
Mechanical World & En- 
gineering Record. 
Men’s Wear Organiser. 
Mining Journal, Railway 
& Commercial Gazette. 
Model Engineering & 
Practical Electrician. 
Motor. 
Motor Body Building. 
Motor Cycle. 
Motor Cycling. 
Motor Transport. 
Outfitter. 
Packing, Packaging & 
Conveying Gazette. 
Paper Box & Bag Maker. 
Paper Container. 
Paper-Maker, & ~British 
Paper Trade Journal. 
Paper ‘Market. 
Photographic Dealer. 
Plumbig®: Trade Journal. 
Rural Electrification & 
Electro-F arming. 
Sheet Metal Industries. 
Specification. 


_ Talking Machine & Wire- 


less Trade News. 
Textile Manufacturer. 
Textile Weekly. 
Tobacco Trade Review. 
Tobacco World. 
Unit. 
Waste Trade World. 
Wine Trade Review. 
Wireless & Gramophone 
Export Trader. 
Wireless World & Radio 
Review. 
Yachting World & Motor 
Boating Journai. 


Official Handbook, giving particulars of over 500 papers, post free 1/-. 


OPRIETORS’ ASSOCIATION, 

Telegrams : Weneppa, Fleet, London 


Ltd. 
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ENAMEL 
COVERED 

WIRES 


B ENAMELLED wires are unequalled for 
ee the field windings of small motors, mea- 
suring instruments, radio transformers, and other 
small pieces of electrical apparatus where space 
is all important. They are produced throughout 
in our own works, from the raw material to the 
finished wire, and every phase of manufacture is 
under the strictest control as regards quality of 
material and accuracy of gauge. The enamel- 
ling process has been brought by our long 
experience and the use of specially designed 
machinery to a very high pitch of perfec- 
tion, with the result that B.I. Enamelled 
Wire is unexcelled for its high insula- 
tion, dielectric strength, flexibility of 
the enamel, and general dependa- 
bility; We regularly manufacture 
Enamelled wire as fine as ‘002 dia. 


We also manufac- 
ture 


H.C. Copper Wire, 
Strip and Sections. 


Cotton and Silk 
Covered Wires. 


Copperweld ” Wires 
and Strands. 


** Rockbestos Wires 
and Cables. 


BRITISH INSULATED CABLES LID 


CABLE MAKERS AND ELECTRICAL ENGINEERS 


PRESCOT, Lancs. 


Telephone No.: PRESCOT 171. 
London Office: Surrey House, Embankment, W.C. 2. Telephone No.: Temple Bar 4797, 4, 5 and 6. 
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10 TOOLS OR SCREWS——, 
REQUIRED 


in fixing this NEW BRITISH BAKELITE 
EDISON SCREW STRIP HOLDER. 
1.—Place Twin Tough Rubber Cable in slots of Figure A. 
ot oS Come © 2 B) and place it over top of Figure A. 


roma, when contact esl, an 
is ready wired for use 


PATENTS PENDING IN ALL COUNTRIES. 
No Nuts or 


Now used by 
hundreds of Cor- 
Passed by the Fire porations with 
Authorities. great success. 
INTERCHANGEABLE. IMMEDIATE DELIVERY 


Guaranteed Watertight. Weatherproof, 
and to stand heat of a 200 watt lamp. 


INDISPENSABLE FOR ALL SIGN WORK AND ILLUMINATIONS. 


Sample Holder, B.C., E.S. or Shade Carrier, and 
further particulars on application. 
TH 


“BEEANTEE” ILLUMINATIONS 


LIMITED, 
70, Banner Street, Bunhill Row, E.C.!. 


Telephone : Clerkenwell 0411. Telegrams : “ Maceletty, Barb, London.” 


Complete Set with full instruc- 
tions. Price "F/G 
The Lamp alone, 2/6 


ANOTHER USE FOR ~ 


the paste flux tht SIMPLIFIES SOLDERING. 


HARDENING TOOLS 
wo GASE-HARDENING 


A beautiful bright glass-hard surface without scale. 
Ask for Leaflet on Improved Methods. 
Of all Ironmongers in tins, S@., 1/4 and 2/8. 


FLUXITE, LTD., 


it. 54), 
Wen Works, West Lane, 
ROTHERHITHE, 8.E.16. 


ACCUMULATOR BOXES 
AND ACCESSORIES. 


E B 0 N IT E SHEETS. RODS. TUBES. 
BAKELITE moutoies. 


United Ebonite Manufacturers, Ltd., 


“HOLME” 


(Specialists for 30 Years) 


AUTOMATIC CONTROL APPARATUS 


A.C. & D.C. 


CRANE PANELS 
BRAKES COMPLETE 
BRAKE SOLENOIDS 


Send Us Your Enquiries. 
DIE CASTINGS IN ALUMINIUM BRONZE. 


EDWARD HOLME & COY., LTD., 


Moss Lane, 
Telephone : Grams :“ Contact 


Altrinckam 776. A LT RI N Cc H A M ® Altrincham.” 
LONDON: 53, Victoria St., Westminster, S.W. 


Seven Kings 2171-3. CHADWELL HEATH - - ESSEX. 


(GENUINE AMERICAN.) 


SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 


SEND YOUR ENQUIRIES FOR ABOVE TO 
AUSTIN & HAYES, 


“ Austayes, Higate, London.” Telephone: Mountview 1476. 


WATER TURBINES 


IMPULSE and REACTION TYPE. 
SENSITIVE BRITISH MADE GOVERNORS. 


GILBERT GILKES & GORDON, Ltd., 


KENDAL, ENGLAND. 


net. 


EIGHTH EDITION. By 


The Electric Tramear Hand-book 


For Motormen, Inspectors and Depot Workers. 
A. AGN EW. 


‘Phone : Victoria 4072. ‘Grams: Kontactlon, “Sowest, London.” 


Lonvow Orrice 
B2 Victoria 


ELECTRICITY 


GOMMERCIAL UNION BUILDINGS, 
CHEAPSIDE, NOTTINGHAM. 


THE ELECTRIC ELEMENTS CoO., 
39, Arkwright Street, NOTTINGHAM. 


HEATING ELEMENTS 


RESISTANCES, ETC., 
in any Quantity. 


RIGHT AT THE FRONT. 
The ‘‘ ADAPTABLE”’ Earthing and Bonding Clip. 


Tel. : 5635 C. 


Absolutely the only clip on the market that 
will fit any size Conduit, Cable, or Pipe. 


HANN & INGLE, 13, Albert Place, 
Bridge Street, Manchester. (Or your Supplier.) 


Post Free 28. 2d 
EIGHTH EDITION. 


THE ELECTRICAL REVIEW, LTD., 4, Ludgate Hill, 


London, E.C. 4. 


| 
ide metal : 
Bolts or any / parts to rust or 
j 
ae 
% 
<— 
; 


December 26, 1930. THE ELECTRICAL REVIEW SUPPLEMENT. 


THE 
IMPROVED 


E. EC R i C R O N 
4] 


weenie The Iron Supreme 


TO H.M. THE KING. 


1. Handle moulded to the natural grip. 


2. Lozenge-shaped Bakelite Thumb-rest giving greater comfort. 


- 3. Re-designed Stirrup giving even greater delicacy of balance. 

co 4. Heavily nickel-plated robust Stand to withstand years of 
service. 

| A | 5. Connector with unique features—the connector that never 

| T 5 fails. 


6. Heavy Circular, asbestos filled, best quality flex. 
7. Perfectly flat, highly polished and plated, solid steel baseplate. 


8. Elements—Phlogopite grade mica used exclusively in all 


ane Carron Electric Irons. 
LTD, 
"Contact What other Iron combines all ae 
these outstanding features ? 
ourte Write for a supply of No. 24 R Illustrated . 
Folders post free. 
CCARRON (COMPANY WORKS: CARRON, 
FOUNDED 1759 
STIRLINGSHIRE. 
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BUILT TO 
ENDURE 


For over 30 years “HART” 
Batteries have enjoyed a repu- 
tation for reliable service. 
Because “HART” Batteries 
are built for long life, they 
stand the test of time, and can 
be recommended with confi- 
dence for all electric lighting 
installations. 


Essential features of 


HART 


THE BATTERY OF QUALITY 


LOW MAINTENANCE COST. 
HIGH EFFICIENCY. 
CONSTANT VOLTAGE. 
RELIABILITY OF SUPPLY— 
AND ABILITY TO WITH- 
STAND HEAVY DISCHARGES 
WITHOUT INJURY. 


en HART ACCUMULATOR CO., Ltd., 
wey STRATFORD, LONDON, E. 15. 


Branches— 
BRISTOL, 90, Victoria Street: Tel. Bristol! 2319; 
CARDIFF, 50, Charles Street: Tel. Cardiff 5500; 
GLASGOW, 107, Wellington St.: Tel. Central 5115 
WESTMINSTER, 50, Grosvenor Gardens, S.W.1. 
Tel. Sloane 7933. 


Goodall Ad. 


mm WHY YOU SHOULD USE 
Self-Locking Screw Ii hread 


BOLTS AND NUTS 


1. Greater strength. 
2. Self-locking without | 


accessories. 


NUT L OOSE 


3. No wear. 
4. Speedy fitting. 
Moderate prices. 


6. Immediate deliveries | 
from stock in princi- 
pal industrial centres. 


WRITE ffor descriptive 
booklet, N.P.L. official 
tests report, samples and 
testimonials. 


“NUT LOCKED 


BRITISH DARDELET THREADLOCK 
LTD., CHASE ROAD, LONDON, N.W.1o 


YOUR OF 
GUARANTEE EFFICIENCY. 


SMALL MOTORS. 


A.C. D.C. 
UNIVERSAL. 


LONDON STOCKS FROM 1/30 H.P. UPWARDS. 


PRICES COMPETITIVE. 


EFFICIENCY & RELIABILITY FIRST CLASS. 
ELECTRIC 


BERGMANN 


82, VICTORIA STREET, 
LONDON, S.W.1. 


Telegrams : 
FULGURA SOWEST- 


Telephone : 
VICTORIA 2737/8. 
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Simplex Con- 
duits & Fittings 


embody thirty-two years’ unique 
experience gained since the in- 
troduction of Conduit Wiring 
by the Company in 1898. Dur- 
ing this many 4 
ments have taken place in t 
system, notably the Z.[.R. (Zinc- 
Impregnated Rust-proof)process, 
which provides the only really 
satisfactory corrosion - resisting 
finish for use where conditions 
afe severe. 


Simplex Standard 
Unit Panels 


enable the convenient use of Simplex 
Standard Switch and Fuse Gear at the 
installation’s nerve ventre. They embody 
a maximum of safety and unity of control 
impossible when units ate erected inde- 
pendently. They can be built in a frac- 
tion of the time and at less cost than 
old-fashioned open type panels. 


Simplex “Durex” 
Wiring System 
for Lead-covered or C.T.S. cables. 


Simplex Colliery 
Lighting System 
A full range of Flame-proof and 
Water-tight Fittings. An increas- 
ingly large number of Coal Owners 
are specifying this system for their 
mines—ample evidence that it is 
thoroughly satisfactory in use, and 
fully meets the stringent require- 
ments demanded of such installa- 
tions. 


Simplex Standard 
Switch & Fuse Gear 


Noted for ease in wiring and erection, 
and for certain and precise perfor- 
mance. Being built from standardised 
and interchangeable components re- 
placements can be made quickly and 
easily without dismantling. Sound in 
design, strong, yetlightin construction. 


Simplex Standard 


Distribution Boards 


No less than ninety Standard Distribution 
Boards are now made. It will thus be 
seen that practically every kind of light 
and medium pressure installation, from 
the largest to the smallest, will have its 
requirements fully met from this — 
wide range. me Be comply strictly wit 
Home Office Regulations. 


ELECTRICAL PRODUCTS 


made by 


SIMPLEX CONDUITS LIMITED 


Head Office and Works: 


BIRMINGHAM. 


GARRISON LANE - - 


LONDON: 
GLASGOW: - 
MANCHESTER: - 
LIVERPOOL : 
BRISTOL : 
NEWCASTLE: - 
NOTTINGHAM: - 
LEEDS: - 
CARDIFF: - 
SHEFFIELD: - 
BELFAST: 


OVERSEAS : :—AFRICA: Wilson & Herd, Ltd., 
Harrison Street, Johannesburg. (Covering 


Northern Trust Buildi 
Union of South Afric Be 
Africa.) J. W. Llo 


Belgian 


ornby Road, Fort, Bomba Covering Northern, 
Cu, Lad. Clive Street, 

Behar, Orissa and Tibet, 
(including 


Central India.) 
(Covering 


also United 
E. J. Ar 


J & 
al- Sana, Nepal, Assam, 
USTR 


rovinces.) 


Shanghai. EGYPT : British Th 
Madabegh, Cairo. SPAIN 
Cie Cortes, 525, Barcelon 


House, Street, W.C.2. 


Penes' s Buildings. Warser Gate. 


-  281/3, Attercliffe Common. 
Edwerds & Edwards, Ltd., 3, Brunswick Street. 


Jones, Memorial Hall, Nairobi. 
A.B. Darukhanawalla, 8, Ravelin Street, 


J. 
NEW ZEALAND Laing, 238, Cumberland 
Dunedin. CHINA: Scott Harding & Co., Ltd., 35, Peking Road, 
omson-Houston Co., Ltd., 46, Sharia 


: Anglo-Espanola de; Electricidad, S.A. 


‘2a, Waterloo Street. 

25, York Street. 

- Whitechapel. 
10/11, Denmark Street. 
6, Elswick Court. 


5, White Horse Street. 
- 4, Westgate Street. 


o and Portuguese East 
(Covering 


thern ai 


nell Street, Sy 


Simplex 


Reflectors 
reduce labour to a mini- 


mum. cy consist of two 
parts only ; nuts, etc., 
are eliminated, and and cast-iron 
is replaced by an alloy of 
extreme 

htness. ecom- 


mendations = met 
and maximum illumination 
efficiency assured. 


Simplex 
“ Terra-Grip ” 
Continuity System 


consists of Conduit Fittings having the 
patented “ Terra-Grip 
outlet, used with ligh 
The tightening of each screw automati- 
cally effects perfect continuity 
absolutely rigid junction. 


screw in 
t gauge conduit. 


and an 


Simplex Conduit 
Screwing Tackle 


Tools of precision and accuracy, scien- 
d and t 


tifically h 


The Company has experi- 
mented exhaustively re- 
garding the lighting of 
streets and 
places, and the resultant 
range of lanterns is sufh- 
ciently varied to provide 
units suitable for every 
purpose. 


Simplex 
Lanterns 


other public 


Simplex Outside 
and Inside Sigms the Com 


offer an inexpensive and most effec- 
tive method of advertising. Window 
Signs, in addition, are a means of 
efficient illumination and a decorative 
asset. The Company's unique experi- 
ence is at the disposal of all requiring 


advice or assistance. 


Simplex Water- 
tight Fittings 


Every requirement is provided for 
in the very wide ranges 0 
tight Lanterns, Bulkhead Fittings, 
Switches, Switch-plugs, &c.,which 
pany produces. Many 
yearsof specialisation have brought 
into being articles second to none 
in point of efficiency, which can 
be recommended for 
use in all exposed positions wheres 
conditions are severe. 


ered, 


ater- 
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Rustons first solved the problem of producing a successful Airless Injection 
Cold Starting Oil Engine in 1912, since when the Ruston Engine has 
been the unit on which many competitive models have been based. 


During forty years Ruston & Hornsby Ltd. have had unique experience 
in the design and manufacture of Internal Combustion Engines and their 
High Speed Engine—using Fuel-Oil and working on the well-known 
Ruston principle of Airless Injection—placed on the market after 3 years’ 
secret development and test, during which time Engines have been working 
under normal conditions on the most arduous tasks, embodies the desirable 
features for which Ruston Airless Injection Engines have become famous. 


There is a big future for the High Speed Fuel-Oil Engine and 
Users of the Ruston Engine secure all the benefits of 
the Builders’ unrivalled experience and resources. 


Send for Illustrated Catalogue. 


va LONDON : IMPERIAL HOUSE : KINGSWAY : W.C.2Z 
iM Makers of reliable Oil Engines since 1892. 
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LITHOLITE INSULATORS, Ltd., 
55-57, Hackney Grove, London, E.8: 
(Established over quarter of a century.) 


AKELITE 
LITHOLITE } MOULDINGS 


Telephone: - - + AMHERST 3992. 


CHURTON 
A.C. 
MOTORS. 


7. HARDING CHURTON & CO., LTD., 


Good Things. 


The MICANITE INSULATORS CO., L™. 


EA u 
HANLEY, STATFS. 110, Cannon St., E.C.2. 


LEEDS. See Sup. 18 and 19. 
INSULATING MATERIALS. | 
MICA micanirE |PORCELAINS|; MOTORS 
| “EMPIRE” CLOTHS & TAPES. TAYLOR, TUNNICLIFF & CO., LTD. Agents 


CITY ELECTRICAL CO., Street, 


FERGUSON, PAILIN, L™- 


SPECIALISTS IN 


EAR: 


Higher Openshaw, Manchester. 


| "Phone: DROYLSDEN 1801. ‘Grams: TENSION, MANCHESTER. 
London 'Phone No. : TEMPLE Bak 9347. 


CUTTING 


ELECTRIC MOTORS 


ELECTRO DEPOSITING 
GENERATORS. 


CUTTING BROS. & CO., LTD., STAMFORD. 


Important— See page x. 


SHUNT 
REGULATORS 
CRESSALL MANUFACTURING CO., 


81-82, Tower Street, Birmingham. 
See Sup. 25. 


BURDETTE & CO., 
LIMITED. 2? 


ot™ 5, POCOCK STREET, 


INSTRUMENTS, CIRCUIT-BREAKERS. 
AUTO-CUT-IN & GUT-OUT. 


Record Electrical Co., = 


BROADHEATH, MANCHESTER, 
TELEPHONE: 164, ALTRINCHAM, 


TRELLEBORG’S 
GENUINE EBONITE 


Sheet, Tube, Rod, Panels, &c. 
Machining to the Trade a Speciality. 
Let us Quote. Highest Grade. Largest Stocks. 
TRELLEBORG EBONITE WORKS, LTD., UNION PLACE, 
WELLS STREET, LONDON, W.1. 


LIONEL 
ROBINSON & CO., 
The Insulator Peopie, 3, STAPLE INN, HOLB., W.C.1. 


SWITCHGEAR. 
_ ERNEST F. MOY,LTD., 


Manufacturing Electrical Engineers and 
Government Contractors. 


| GREENLAND PLACE, CAMDEN TOWN, LONDON. 


Our Speciality for 25 years. 
S. G. LEACH & CO., Ltd. 


26/30, Artillery Lane, London, E.1. 


ENQUIRIES FOR QUALITY 


MOULDINGS 


SHOULD BE ADDRESSED 


DE-LA-RUE-warrnamerew 


SWITCHGEAR. 


MAVOR & COULSON, Ltd., GLASGOW. 


We [ve enseien in, and shall be glad to 
have your enquiries for 


CHARGING RESISTANCES. 
CURTIS MANUFACTURING CO., LTD., 
Conduit Place, Paddington, London, W.2 


"Phone : Paddington 4076. ‘Grams Rheafaire "phone London.” 


ZENITH ELECTRIC CO. LTD. 
Zenith Works, Villiers Road, Willesden Green, Londen, N.W.2 


“@MALL POWER” 


MOTORS & DYNAMOS. 


THE 
SMALL POWER DYNAMO & MOTOR CO., LTD., 
OLD LANE, OPENSHAW, MANCHESTER. 


E. DAWSON & Co., 


LAMPS a WALYES. 


Leud Speakers, Wiseless Sets, 
Dry Batteries, Head "Phones, Se. 


18, Gray’e a Inn Road, London, W.C. 1. 


: Holb. 6841-2.) 


FOR TRAY, ULTRA-VIOLET 
ELECTRO-MEDICAL APPARATUS 


Write to— 
THE MEDICAL SUPPLY ASSOCIATION, LTB., 
167 te 166, Gray's Inn Road, LONDON, W.C.1. 
See our Adot.on page xxxv. of this isons. 


SAXONIA wate co. 


Est, 1895. GREENWICH, S.E. 10. 


FLEXIBLE CABLES and CORDS. 
DYNAMO and TRAILING LEADS. 
V.I.R. and Asbestos covered. 

SILK, COTTON and ENAMEL INSULATED 
MAGNET and RESISTANCE WIRES, 


JULIUS SAX 
Specialists in 
Est. BELLS 1855. 
Wall Plugs 
West Lodge,” 27, Lower Mall, Hammersmith, W.5. 


: RIVERSIDE 5151. 


Standardised Gear. 


See page lili. 


Advertisement Index, see page xliv. 


Official Notices see 24. 


Registered at G.P.O. as a Newepaper and PRICE 
Oanadian Magasine rate of postage. SIXPENCE. pe 
4 
— ox —~So 
PLANT fi 
Tel.: 15, Grosvenor Gds, 
vic 6236-7. ttoria. London. S.W_1. 
F A N S ZENTH TRADE BARK 
— OR EVERY APPLICATION. — he 
M.E.M. 
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Condenser Tubes for 
Station Plant in all Standard 
and Special Alloys. 


SOLID-DRAWN (seamless) v Nothing but Tubes 
TUBES in COPPER, CORP, 

BRASS and all pan 

NON-FERROUS ALLOYS. Telephone: 20031. Telegs: “ Tubes, Leeds.” 


London Office : 53, New Broad St., E.C.2. 


THREE CYLINDER 20,000 KW. 3,000 R.P.M. TURBO ALTERNATOR. 


RICHARDSONS WESTGARTH-BROWN BOVERI 
TURBINES & TURBO ALTERNATORS 


ALSO 


CONDENSERS, DEAERATORS, . FEED-HEATERS 


AND 


“NESDRUM’ WATER TUBE BOILERS. 


RICHARDSONS, WESTGARTH & CO., LTD., 


Tel. No,: 2171 WEST HARTLEPOOL. HARTLEPOOL ENGINE WORKS, 


Telegrams : “RICHARDSONS,” HARTLEPOOL. HARTLEPOOL. 


4 
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ors for every 


RINGSDORFF British CARBON BRUSHES 


HIGHEST QUALITY. 
Manufactured by RINGSDORFF CARBONS (ENGLAND), LTD! 
Works and Offices Colindale Avenue, Hendon, London, N.W.9. 
Brush Holders, Comtroller Fingers, and Contacts. 
QUOTATIONS ON RECEIPT OF SAMPLES OR DRAWINGS. 
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See page lili, 


"Phone: RIVERSIDE 5151. 


MAGNET and RESISTANCE WIRES. 
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‘Heat 


“the vhole-hearted 


all new 
friends.a typical 


CHEERS/ 


ELECTRIC FIRES, LTD., HEATRAE WORKS, NORWICH. 


FANS 
SMALL MOTORS. 


CEILING FANS 


(SHIP-TYPE). 


SLOW SPEED. 


For D.C. and A.C. 


This fan is fitted with 2 to 4 wood or aluminium 
blades. 


HOGAN & WARDROP 


25, Old Street, LONDON, E.C. 1. 


TELE: CLERKENWELL 9766 & 9767. 
GRAMS: TRIBORD, LONDON 


A SOUND ELECTRICAL TERMINAL. 


SMALL, SUITABLE FOR 
WITHOUT TELEPHONE 
SOLDER cies. 


USED FOR 


FUSE WIRES, 
CABLES, 


Sizes From }” ro 1’. 
Send for List and Full Particulars 


ROSS COURTNEY ‘::. 


ASHBROOK ROAD, LONDON, N.19. 


The Last Word in Fibre 


VulImos 


—-— GENUINE 


4ANSULATORS- WASHERS: 
— BUSHES ETC 


MOSSES & MITCHELL" 


60/64 IRonmoncER Row Lonpon.£ 
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BERTRAM THOMA 


Electrical and Mechanical Engineer and Contractor. 
Electric Lighting and Power Wiring Contractor. 


MANUFACTURER OF 


SWITCHBOARDS, SWITCHES, CIRCUIT-BREAKERS, AUTOMATIC STARTERS, 

VOLTAGE REGULATORS, BATTERY SWITCHES. DYNAMO AND MOTOR 

REPAIRS. PATENT STEEL SHELVING, Adjustable and Sectional. “TILTRACK” 
PATENT STORAGE SYSTEM. 


D.C. Ratchet-type, foolproof 


STARTERS 


for dirty, dusty situations, &c. 
Fitted with D.P. Circuit Breaker. 


Works: London Office: 
Worsley Street, Hulme, 28, Victoria Street, 
MANCHESTER. WESTMINSTER. 


TURBINE DRIVEN FEED PUMPS. 


<~@> 


DIRECT ACTING FEED PUMPS. 


HALL FEED PUMPS 
ARE TO BE FOUND 
IN MOST OF THE 
LEADING POWER SUPPLY 


UNDERTAKINGS 
IN THIS COUNTRY 


A Postcard to us 


wf will bring full particulars 
1a to you per return 


\ 


OTRRTO 


SOTRAME 
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BOTRADE 10-AMP. COMBINED SWITCH AND FUSE. 


IRST INTRODUCED IN 1924—THE FIRST SWITCH OFFERED 
AT A COMPETITIVE FIGURE. IT SHOWED THE WAY 
WHEN FIRST INIRODUCZED, AND HAS LED EVER SINCE. 


“| Extra Smart quick make and break action (positive). 
| Regd. Arc-Damping type fuses to pass H.O. regulations. 
« 
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| Phosphor bronze contact clips. 
' Bakelite insulation. 
“ Perfect interlock. 
“| Bakelite bush plates—no loose bushes. 
Large wiring space—unobstructed passage for cable. 


7 Wiring at top and bottom; or, alternatively, top only ipa 
' D.P. & T.P., with and without fuses. SST 
PRICE 4 / 8 EACH, Subj. 4 
In 6 dozen lots. 


Guaranteed for Three Years. 


SCOTLAND : KLYDE ELEC. SUPPLY CO., LONDON : BARRIE’S ELEC. AGENCIES, 
2, FITZROY ST., W.1. 


74, YORK ST., GLASGOW. S-BILL- &- IMI TED SOUTH-WEST ENGLAND : 


LANCS.: POLLARD & SMITH, BRUNWEC LTD., 28, CUMBERLAND ST. 
78 KING ST. MANCHESTER QUEENS RD-ASTON-BHAM ST. PAULS, BRISTOL 

YORKS. : T. MILNES, reco SQUTHLEAST_ENGLAND : 
BRITANNIA HOUSE, "PHONE: DISTINCTIVE ELECTRICALCEAR pam, HENDERSON WIRELESS & ELEC. SFR- 
WELLINGTON ST., LEEDS, EAST 671/2 man , VICE. 54, QUEEN'S RD., BRIGHTON. 


STEEL CASE 
REVERSING CONTROLLERS 


EEN prices are the natural corollary of competition ; 
K but keen prices often mean poor materials and 
inferior workmanship. The result is that the so- 
called keen price becomes a very high one as the a 
maintenance charges occur, 


‘“EMB” controllers are offered at keen prices, but with < 
this difference—they are obtained not by sacrificing = 
reliability but by using modern equipment and improved Bip 
methods of manufacture. 
“EMB” controllers can be depended upon to stand 
up to heavy duties. 
STANDARD SIZES. 
FOR USE WITH A.C. SLIP RING MOTORS. FOR USE WITH D.C. SERIES WOUND MOTORS. ed 
MAX.) MAX. ROTOR | MAX. STATOR | No. OF ’ OWER is 
H.P. CURRENT CURRENT POINTS ‘TYPE 4920 $00/600 fo. 
10 65 65 4 10 A 10 l ao er 10 D 10 
19 65 65 5 15 A 16 Le 18 | 28 5 150 15 
50 85 85 7 15 AB 20 10 | 20 | 25 5 15 D 20 
80 120 120 7 | 30 A 25 15 30 | 60 6 30D 25 
110 160 160 8 680 A 30 20. 40 soe | $ | Bees 
150 | 275 220 8 50 A 65 p+ 80 | 150 | 8 75 D 75 


Many of the above can be delivered from _ stock. 


THE ELECTRO-MECHANICAL BRAKE C® 
MOOR STREET, WEST BROMWICH ENGLAND. 
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Seasonal 
all 
Our Friends 
Best for 
and 
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PL 
ty 


LIMITED 


TOWNSEND HOUSE, GREYCOAT PLACE, WESTMINSTER, S.W.1. 


Telephone: VICTORIA 5955—5956 Telegrams: “SUPERMETER SOWEST, LONDON.” 
CS 
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Row Boxing Day is bere— 
Another Christmas qone— 
Here’s wishing you Good Cheer 
In Rineteen Chirty One! 


RI 
> 


Please don’t foraet 
If, as and when a 
Cime Switch you want 
Co buy a Venner. 


Cime Switches 
45, Road, 
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MARRYAT - SCOTT 
LIFTS 


ARE INSTALLED IN: 


The Houses of Parlia- 
ment. 


The Foreign Office. 
St. James’s Palace. 


Birmingham Town 
Hall. 


Surrey County Hall. 
Hove Town Hall. 
G.P.O. Tube Railway. 


St. Thomas’s, Bart’s., 
Guy’s, Westminster and 
other leading Hospitals. 


Holyrood Palace. 


Dunrobin Castle and 
many other large resi- 
dences. 


Rajkot, Bikaner, Ram- 
pur and other Indian 
Palaces. 


Carreras Model Fac- 
tory and hundreds of 
large industrial build- 
ings. 


YOU ARE INVITED TO INSPECT THE INTER- 
ESTING HIGH-SPEED LIFT—RISING TO THE 
TOP OF THE WESTMINSTER CATHEDRAL TOWER 


MARRYAT & SCOTT, LTD., HATTON GDN., LONDON. 


The New Aquarium— 
Brighton 


Heating by 
in Warm Aig 


4 


The CYCLONE ” 
Heater Unit has 
added consider- 
ably to our 
prestige. 


Its ease of in- 
Stallation and 
its low cost in 
comparison with other methods 

of workskop heating, its 
economy in operation, made it 


a success from the start. Extensions of the System 


are simple and cheap. 
Its heat, impelled downwards fromawall or Write us for fullest in- 
column by the “Cyclone” Fan, ensures a formation and prices of 
much more uniform temperature atthe floor this British-made Heater 
level, keeping the at phere healthy and Unit. 


Ask for Folder 461 U 


Healer Unit 


MATTHEWS & YATES, Ltd., SWINTON, MANCHESTE 
London Office: 20, BEDFORD ROW W.C.1. ‘ 


WE MAKE -LARGE | 


6-ft. di t Co 


ready for Turning. 


Manufacturers of— 
OYNAMOS & MOTORS. “PARTRIDGE” EARTHING DEVICES, 
HIGH FREQUENCY AND PRESSURE DETECTORS. 
ALTERNATORS. ELECTRIC WELDERS. 
BRUSH HOLDERS. PHOTOGRAPHIC ARC LAMPS. 


The WESTMINSTER ENG. CO., Ltd., 
Telephone : Willesden 1700-1701. WILLESDEN JUNCTION, N.W.10. 


electrical | 


fittings 


Everyday use under most severe co 
ditions is the regular lot of electrical equi 
ment these days. 

The life of an attractive finish depends o 
the lacquer with which it is protected an 
Crane’s ‘“Zapon” has been proved by larg 
manufacturers throughout the country t = 
give their work the best possible protectic 

under present day conditions. 


Send this coupon to obtain a sample 
testing. 


FREDK. CRANE CHEMICAL CoO., LTD. 
Armoury Close, Bordesley Green, BIRMINGHAM. 

Telephone: Victoria 0416,0417 and 0418. Wires: “ Chemical, Birmingham.” 

Agents: 

LONDON: F. Lett & Co., 25 Great Sutton Street, E.C.1. 

LEEDS: Ross & Co. (Leeds) Ltd., Trinity Street. 

GLASGOW : Calder & Armour, 14 Broomielaw. | 

EDINBURGH: Anderson, Gibb & Wilson, Blackfriars St. 


r For further particulars and list of Crane Products, write or 
: send this coupon to the above address. 
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you may easily find yourself 
outclassed and left behind 
in the race of progress unless the 
very foundations of your busi- 
ness rest on sound principles. 


Every minute of every day, 
engineering problems occur 
that call for decisions which 
may alter the whole outlook of 
an industry. Are you getting 
the full advantage of these 
changes in your own business 
to-day ? 


It has been our privilege to 
equip many factories who con- 
sider punctuality essential to 
production, with sound signals 
varying from small bells to 8 
horse power syrens. 


Gents’ products are entirely British. 


Established 1872 
NE wees -ON- 
LONDON : 
25, Victoria St., 


//10th horse power syren. 


Sound 


Principles 


the System 
and cheap, 
fullest in- 
nd prices of 
made Heater 


der 461 U 


MADE. 


Blackett Street. 
SYDNEY: W. G. Watson & Co., Ltd. 


with a Little Giant portale 


Electric 


Blower. 


For blowing dust out of elec- 

trical machinery, and other 

purposes where a powerful blast 
of air is required. 


Write for Electric Tool 
Catalogue 16. 


THE CONSOLIDATED PNEUMATIC TOOL CO., Ltd. 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 
Telephone: Gerrard 9215. Telegrams ; “Caulking, Piccy, London.” 


Head Office and Works: BRANCHES ALL OVER THE WORLD. 


NCHESTE 


FARADAY WORKS, LEICESTER. 


| 


wae | PRODUCTS or CAPSTAN ano AUTOMATIC MACHINES 
TURNED PARTS FOR 
ELECTRICAL SCIENTIFIC 
CLOCK MAKING, 
AND OTHER TRADES. 


STEEL SCREWS A SPECIALITY. 


PRECISION SCREWS, 

NUTS AND TERMINALS 

IN BRASS, STEEL AND 
OTHER METALS. 


Al 


severe cong = 
h depends 
srotected an 
oved by la 
©6FEliminate LOOSE CONNECTIONS with 
pro 
SHAKEPROOF 
(TRADE MARK) 
LTD. r LOCK WASHERS ano TERMINALS. 
[AM. he More WASHERS iin steel or phosphor bronze 
Birmingham. Vibration with twisted teeth that bite into both 
The Tighter contact surfaces. 
C.1. VIBRATION ONLY TIGHTENS THAT GRIP. 
| TERMINALS Genel 
write or cut out an operation in assembly and give 


better contact. 
ASK FOR FREE TEST SAMPLES. 


BRITISH PATENT No. 194,937. 
Sole manufacturers and distributors in the British Isles: 


BARBER & COLMAN, LTD. 


Barcol, Sale. MARSLAND ROAD, BROOKLANDS, MANCHESTER. 


Sale 496/497. 
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HE unfailing performance 

of Vincent Switch and 
Fusegear for many years past 
has won the confidence of 
Electrical Contractors and of 
the principal Electric Supply 
Authorities in Great Britain, 
many of whom have standard- 
ised Vincent Switch and Fuse- 
gear for domestic and industrial 
powerand lighting installations. 
Only by years of specialisation 
has it been possible for us to 
attain a sufficiently high stan- 
dard of design and workman- 
ship to merit this confidence. 
May wesend you full particulars 
of all Vincent products ? 


THE VINCENT IRONCLAD 
COMBINED SWITCH FUSE 
600 VOLTS 
Double Pole and Triple Pole 


Write for Catalogue and 
Name of nearest Agent. 


Switchgear Manfg. Co., Ltd., 
Dept. E.R. 
SAMPSON ROAD NORTH 
BIRMINGHAM. 


Telephone Victoria 0997. 
Telegrams : “Abbogear” Birmingham. 


SWITCH AND FUSEGEAR OALY 


W.H.W 
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ROTAR 


CLEANSING CONDENSER 
CIRCULATING WATER 


(Bailey & Jackson Patent). 


ENTIRELY AUTOMATIC 
AND SELF - CLEANING. 


COMPLETELY ENCLOSED 


AND THUS 


AIRTIGHT SYSTEM MAINTAINED 


MADE IN VARIOUS SIZES WIT 
CAPACITIES FROM 15,000 TO 
3,000,000 GALLONS PER HOUR 


HICK 


AND CO., LTD. 
BOLTON ~— ENGLAND 
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Large or Small 


Ferranti Transformers, 
from the smallest distribution 
unit to the giants of the “grid,” 
all represent a perfection of 
design and construction made 
possible only by world-wide 


experience as old as the 
industry. 


rs 


75 KVA 33,000 VOLT 
3 PHASE UNIT 


60,000 KVA 132,000 VOLT 3 PHASE UNIT 


FERRANTI 


TRANSFORMERS 
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Where 
circumstances 
demand that 
unfailing 
reliability 
in the cable 


Conditions com- 
monly prevailing in 
chemical works, tan- 

neries and foundries are 
notoriously severe and 
call for particular care in 
the design of the Electrical 
Plant to ensure that high degree 
of reliability which is essential. 


‘“‘Lecite’’ Cables of all types have been 
installed and have given entire satisfaction 
in many of such installations where atmos- 
pheric conditions have made the use of other 
types almost impossible. 


SPECIFY “LIVERPOOL” 


LECITE CABLES 


CABLE COMPANY LIMITED. 


inacre Lane, Bootle, Liverpool 


TVelephone Fetegrams 
BOOTLE “CONCENT SI 
Assoctatied with 
THE LONDON ELECTRIC WIRE FREDERICK SMITH & COMPANY 
YOMPANY AND SMITHS LIMITED Loncion wide Compony and Selthe United 
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“AUTOVALVE “ARRESTERS 


Permanent 
Protection 


Divarare ae protection of a permanent 
nature, at low cost, may be obtained only 

by using arresters that will maintain their 
effectiveness even after years of service with- 
out maintenance or expensive inspection. 


Because of the principle of operation in- 
volved, Autovalve Arresters do not deterio- 
rate. They have no solid or liquid dielectric 
to replace—air is the only active element. 


The new Autovalve Arresters with enclosed 
weather-proof gaps, up to 88,000 volts, are 
of small size and require less mounting space 
than arresters of corresponding ratings with 
open gaps. The enclosed gap is adjusted 
at the factory which prevents incorrect set- 


25,000—volt Enclosed ting in the field. 

Gap Type SV Porcelain When certainty of performance is required 
Clad (Wet Process) Auto- install Autovalve station-type arresters. 
valve Station-type Light- 
ning Arresters mounted 
on customer’s structure. 


Westinghouse Electric International Co. 


150, Broadway. 2. Norfolk St., Strand, 
New York, U.S.A. London, W.C., ENGLAND. 


Cables: *‘WEMCOEXPO,” New York or London. 


Westinghouse 
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IT IS ONLY AFTER UNDERGOING THE MOS 
EXACTING TESTS CARRIED OUT IN 


ARE ALLOWED TO LEAVE OUR WORKS 


THEIR CONSTRUCTION HAS BEEN EVOLVED AS THE RESULT OF MANY 
YEARS’ EXPERIENCE, THUS ENSURING BOTH A MAXIMUM OF LIFE 
AND OF RELIABILITY IN SERVICE. 


OUR LABORATORY 


ACCORDING TO THE ELECTRICITY 
COMMISSIONERS’ SPECIFICATIONS, 
SUPPLEMENTED BY OUR OWN RULES, 


THAT THE 


CONDENSER 
BUSHINGS 


MICAFIL 323 


3004 


MICAFIL Ltd., Zurich-Altstetten (SWITZERLAND). 


Sole Concessionnaires for Great Britain and Dominions: 


IMPAG Ltd., 88, 


Fenchurch Street, LONDON, E.C.3. 


~ 


= 


“JO motor & DYNAMO MAKERS] 


FIRST CLASS COMMUTATORS 
MADE BY SPECIALISTS. 


ALL SIZES FROM 40 TO 1000, 


O THE REPAIR SHOP WE 
OFFER THE PROMPTEST 
SERVICE FOR RE-BUILDS & 
REPAIRS — OVER 1000 
REPLACEMENT COMMS. 
IN STOCK. 
SPECIALTYPES OF ANY SIZE 
AND COMPLEXITY MADE. 


WAT LIF Fcommutarors 


RUN & WEAR BETTER 
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_ THE NEW 
HENLEY LINE TAPS 


CONSIST OF ONLY THREE PARTS 


ONE The nut-shaped Body. This is 
machined from the solid and slotted 
to receive the line and service wires. 


TWO The special arched Washer. This acts 


DEFY 


VIBRATION as a lock washer and prevents the 
fap working loose under vibration. 

WRITE FOR It is grooved to locate the service wire. 
PAMPHLET. THREE Theheavy brass Clamping Screw. This 
engages in the body and tightens 


the washer against the service wire. 
Allthree parts are made of brass tinned all over. 


HENLEY 
NUT FYPE TAPS 


«PROVISIONAL PATENT No. 39452/29> 


W. T. HENLEY’S TELEGRAPH WORKS CO., LID., HOLBORN VIADUCT, LONDON, €E.C.1 
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THE THING 
THAT MATTERS 


Var 
In 
are 
E have become accustomed to the massive 
construction of Central Station and large 
Distribution Station metal-clad switchgear. The Ask 
superstructure, in the form of pedestals, busbar hea 
and transformer chambers, comprises the bulk of the 
equipment, and while it is certainly important, HL. 
THE thing that matters is the circuit breaker. Wit 
and 
Recognising this, Ferguson, Pailin, Ltd., have is m 
made the circuit breaker their chief study in Hav 
switchgear design; the breaker is built Gre 
up on actual short circuit test data. Vea 
and 
ye 
Tele 
HIGHER OPENSHAW  NMANCHESTER, 


F.P.252 
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shaftesbury Cinema, Leeds — Heated throughout by the Unity Tubular Electric Heating System. 


Every individual 


inan audience 


constitutes a potential heater 


That is the problem which must be solved by any heating 
installation for churches, public halls, theatres, ete. A com- 
fortable temperature must be attained before people enter. 
Variation is necessary as soon as the building fills. 


HALF PRICE 
In the past year, demand has trebled and *‘ UNITY’ prices 
are now halved. 


HALF CURRENT COST 


Ask your Suppiy Authority: special low rates for electric 
heating are less than half the usual tariff. 


HALF CURRENT CONSUMPTION 


With thermostatic control, the temperature will never vary ; 
and when the tubes are placed by ‘ UNITY’ experts, full use 
is made of radiant heat and current consumption is halved. 


Have you ordered your copy of the third edition of our 
Grey Book, a Standard Work on Electrical Heating and 
Ventilating? It is complete with many illustrations, graphs 
and blue prints, and is published at 3/6 per copy. 


YOUNG. OSMOND & YOUNG LTD 
47, Victoria St., Westminster, S.W.1 


Telephones - - VICTORIA 3118, WELWYN GARDEN, 516. 


BRITISH 
MADE 
THROUGHOUT 


Ogden’s 
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Power and Control Switchboards built up on 

Ebony “Sindanyo” Panels installed in the 

Newmarket Totalisator. By courtesy of the 
A.T.M. Co. Ltd. 


A general view of the All-Electric Totalisator 
on the Rowley Mile Course at Newmarket. 
By courtesy of the manufacturers—the Auto- 
matic Telephone Manufacturing Co. Ltd. 


“Picking the winners’ with certainty 


Though associated with so highly a speculative business, 
there must be no element of ‘chance’ in the actual operation 
of the Totalisator. Its action must be a ‘dead cert’, every time. 


That is why, among many other considerations, the manu- 
facturers of the ingenious and tremendously complicated 
machine shown above, decided upon “ Sindanyo” Insulat- 
ing Board, for the necessary Switch and Control Panels. 


Don’t gamble with your insulating materials—use—‘‘Sindanyo”’ 


All Switchboard manufacturers and TURNERS ASBESTOS CEMENT 
station engineers ought to have the LIMITED and the Companies with 
ceade “thigl ” Broch No. 13, which it is associated, own sixteen 
works, ten asbestos mines, and 

| employ over fifteen thousand people. 


99 


May we send you a copy? 


ASBESTOS ELECTRICAL INSULATIONS 


DIELECTRIC - HOMOGENEOUS STRONG 


TURNERS ASBESTOS CEMENT LTD. 


Asbestos Howse, Southwark TRAFFORD PARK, MANCHESTER ®!®MINGHAM OFFICE: 


14 New Street. 
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No Matter what b 
Provide the 
electric vehj 
locomotives, 


atteries 
Power for your 
cles, trucks or 
those made 
by Britannia will do the 
job more efficiently and 


TYPE VA4. 
i Capacity 120 A.H. at the 
more €conomically, 


5-hour rate of discharge. 


CTION, SPECIALLy 
TO REsisT VIBRATION: AND 
SHOCKs. 


RE UNAPP. 
UALITY, IN DEPENDABILITY A 
IN Q 


ED, 

S, LIMIT 

ATTERIES, 

NNIA HO 

BAR 7971 (4 lines). 


GH RATE of CHARGE AND 
DISCHARGE CANNOT HARM THEM. - 

4 POSITIVE PLATES CANNOT BUCKLE. 
© LOW MAINTENANCE Cost. 
PLATES GUARANTEED For THREE YEars. 
NEXT TIME 
ASK BRITANNIA TO QUOTE. a 
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Reduce your 
expenses! 


Are you taking your current 
at a low power factor ? If 
so, you may be wasting 
hundreds of pounds through 
increased losses in cables, 
transformers, motors, etc., 
resulting in decreased effici- 
ency of your plant and 
consequently lower output. 


By installing 
DUBILIER 
CONDENSERS 


for Power Factor Correction 
you can take your current at 
a high power factor, for 
which your Supply Company 
will give you preferential 
rates. What you will thus 
save on current costs in little 
over a year will completely 
cover the cost of the 
Condenser installation. 


CONDENSERS ER — 


There’s a 
DUBILIER CONDENSER 
for every A.C. Circuit— 
fit one to every A.C. Motor 


For many years Dubilier have been recognised 
as the pre-eminent manufacturers of Condensers 

for every commercial use. In both design and cam 
construction their Condensers are mechanically 
perfect and give the highest electrical efficiency. 


Dubilier Condenser Co. (1925) Litd., Ducon W orks, 
Victoria Road, North Acton, London, W.3. ; | 
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PMENT 


Wer the nature of your Over- 
head Distribution, every requirement 
can be met by Bullers Standard Designs. 


Stocks are maintained of Insulators and 
Metal Fittings for every type of line equip- 
ment, and all parts, both porcelain and | 
ironwork, are designed and manufactured 
complete by Bullers in their works. 


Whatever your insulating 
problem, Consult Bullers. 


Bull ers 


BULLERS, LTD. 6, LAURENCE POUNTNEY 
Poroslain Wor : HILL, LONDON, E.C.4. 
HAN MILTON, STAFFS. "Phone : Mansion House, 9971 (3 lines 
Ironworks : TIPTON, STAFFS. "Grams: “Bullers Cannon, 


% 
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FOR 


HE ultimate “settings” for those Pearls of Light 
known as ‘“*Cosmos”’ Lamps, are your customers’ 
lampholders. The attractive temporary “ setting”? on your 
shelves in the new colourful cartons, and the issue of 
over-printed leaflets, help considerably in the movement to 
their permanent “settings”. The stock is quickly replenished 
from the local *‘Cosmos” Branch. 


METROPOLITAN - vee ELECTRICAL CO. LTD. 
Trafford Park - - MANCHESTER. 


COSMOS LAM 
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METERS 


ELECTRIC 


TO COME AND SEE 


THE SANGAMO METER 


MANUFACTURED AT OUR 
NEW METER FACTORY AT 
ENFIELD, MIDDLESEX 


ENFIELD 
TOWN 
STATION 


BY ROAD 


FROM LONDON 


FROM 


BY TRAIN g 
Ly 


LIVERPOOL ST THROUGH 
TO FINSBURY PARK 
~ ENFIELD TOWN TO NEW CAMBRIDGE 
—= L&N.E.RLY ARTERIAL ROAD 
ABOUT ¥2 HOUR Livenpoot ABOUT 10 MILES 
STATION 


BRITISH SANGAMO COMPANY, LTD. 
CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDLESEX. 
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— || || j 
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No. 1255B ( 


3352 VOLTS PER MIL BLACK. BAKING. INSULATING. 


FLEXIBLE. HOT OIL PROOF. 


and after 48 hours’ immersion in water EXCEPTIONAL PENETRATION. 
DRAINS WELL. CLEAN IN WORKING. 


27€ VOLTS PER MIL DI-ELECTRIC STRENGTH UNALTERED by exposure to 
SPE CIF] C RESI ST AN CE ATMOSPHERE of 95% RELATIVE HUMIDITY. 

SPECIALLY SUITABLE for Transformer Coils, Trao- 

. tion and Mine Equipment Motors, etc., running at 

5'9 X 10” ag HIGH TEMPERATURES and in DAMP SITUATIONS, 


ARE OFFICIAL TEST READINGS OF Ss HAYD LITE 


213 “ARMACELL” LAMP LACQUERS 


SURPASS 
- ALL SPRAYED LAMPS FOR 
Heat and Humidity dangerously RICHNESS OF COLOUR. 
lower the di-electric strength of & 


: most insulating varnishes : | Clear, Opal & Frosting Finish. 


One pint of “ Shaydolite” will cover 
about 200 lamps. 
713 ARMACELL APPLIED IN A MINUTE. 
AT ALL WORKING TEMPERATURES AND 


UNDER VERY EXACTING CONDITIONS. HEAT-RADIATING, 
OIL-PROOF. FLEXIBLE. 
When heated from 15° to go® C. Prevents Sparking at Commutator Ends. 
its di-electric strength Breakdown Voltage 3,600 Volts p'o'1 mm, 
° Suitable for HARD-WORKED TRACTION MOTORS. 
falls only 18.5% ““We never had a breakdown with 
When immersed 48 hours in water ‘INSULDERM’ ” 
its di-electric strength said a New Zealand Tramway Co. after 
falls only 17% ‘Insulderm’ had overcome constant trouble. 


Also for coating Cotton-Covered 
and Enamelled Wire. 


The Insulation Resistance ANTI=-SULPHURI 


ENAMEL 


of 
713 ADM AGELL” IS STILL THE FINEST PROTECTOR 
from Acid Fumes and Spray in Battery Rooms, 
Chemical Works, Mines, &c., &c. 


EQUALS THAT OF QUICK-DRYING. GLOossy. 
GOOD RUBY MICA. INSIST ON Ping fase eg EVERY CAN. 


WE ARE SPECIALISTS in the production of Paints, Enamels and Varnishes for Protective Work of ali 
kinds. Our wide experience and technical resources are AT YOUR SERVICE for the asking. 


Full particulars on application to Sole Manufacturers :— 


GRIFFITHS BROS. & CO., 


LONDON, LTD. 


Paint, Enamel and Insulating Varnish Specialists. 


MACKS ROAD, BERMONDSEY, S.E.16. ticaon moor” StockPorT 
AGENTS ALL OVER THE WORLD. 
Free technical booklets and particulars of materials and stockists on application. 
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CABLES. 


x 
U SIEMENS BROTHERS & Co., LTD. ae 
WOOLWICH, LONDON, S.E.18. on 
Tel: WOOLWICH 1161. 
Branches at :—Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, Manchester, . 
Newcastle, Nottingham, Sheffield, Southampton. ; 
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EVERYONE UNDERSTANDS 
A PUSH-BUTTON 


Of all the reasons for starting your electric motors by push-button— 


1. Economy of current, because there’s no need to leave the motor running. 
2. Economy of time, because there’s no need to leave the working position. 
3. Economy in repair charges, because the motor is always well treated. 


this is the reason— 


4. Everyone knows how to use it! There are no queries. No need even to think about the 
motor or starter. That is electric drive as it should be—and as it can be—at a not unreasonable cost. 


Let us send you Leaflets 308 and 245C. 


SWITCHGEAR 


Die Casting in = 
A 


ST. LOUIS, U.S.A. 


Let us send you samples of our work for your inspection. 


For all Small Motor Driven Machinery C O | a WI N D | N G 


Enquiries invited—Any type, any quantity. 


6 Victoria Street London S.W.1. Victoria 4334. 


WOLF 6 MORGAN L” THE PLESSEY Co., Lta. @ 
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OVERSEAS BRANCHES: |} 
ARGENTINE.—Buenos Aires: 
Peru, No. 84; Piso,4. And at 
ordoba. 
AUSTRALIA. — Melbourne: 
205-7,William Street. Sydney: 
83, Clarence Street. bane : 
Elizabeth Street. Agencies 
delaide, Perth, New- 
Hobart (Tasmania). 
INDIA. — Calcutta: Henley 
House, Old Court House Cor- 
ner. Bombay: Henley House, 
Ballard Estate. Agencies at :— 
Mandalay, 
Colombo, Cocanada. 
SOUTH ‘AFRICA — Johannes- 
burg: 17-20, Standard Bank 
Chambers (P.O. Box 5015). 
Agonsiceet 
ban, Port Elizabeth, Lo 
Bulawayo, Salisbury, 


welo. 
OVERSEAS AGENCIES : 
The Jar- 


the They dress like this in India 


UDAN. 
Sayer and Colley, “B” Khedivial 
Buildings,Sharia Emad El Dine. 
MEXI 


CO Mexice DF. 1 Wat. But it doesn’t matter a lot what men wear to 


son Phillips y Cia Suers, Aven- 


ida Uruguay Num. 103, A 
=D ado, Welling lay a length of cable, for the cable is the thing. 


NEW ZEALAND. — Welling- 


ton; Turnbull & Jones, 19-23, 
ER Ghrtacherck Based, Hema Let the method of installation vary with the 


—_ PALESTINE : 1, Archavsky, varying conditions of various countries, let the 
STRAITS SETTLEMENTS.— 
Singapore: The Central Engine scene be picturesque or drab, but always 


Works, Ltd., 1, Collyer Quay. 
— Ipoh an uala 


Lum 
SWEDEN. —Stockholm : 
man ond Beving, 


| aten, 9. 
tion. VEST AFRICA.—The United EN LE 
Willesden Africa Co.. Ltd, and Associated 


Companies : Congo, 

carry the curren 

Senegal, Sierra 
843 

W. T. HENLEY’S TELEGRAPH WORKS CO., LTD., HOLBORN VIADUCT, LONDON, E.C.l. 

Telephone : City 2271. Telegrams: Henletel, Cent, London.’”’ 
Cc 
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THE PROOF OF THE PUDDING 
IS IN THE EATING— 
but the proof of efficiency in 
BERRY FOOLPROOF SWITCHGEAR 
IS IN THE NON-’EATING— 
a quality due mainly to two ‘‘ingredients”’: 
AMPLE HIGH CONDUCTIVITY METAL and 
the HIGHLY SKILLED WORKMANSHIP 


employed in its manufacture. 
VERY HAPPY ONE 


BERRY SWITCHGEAR AND THE COMING YEAR 


ONE OF INCREASED 


IS MADE BY PROSPERITY. 
SWITCHGEAR—SPECIALISTS. 


LONDON: 


KERRY 3 ELECTRIC 
LANCHESTER: 
D., = 5, Deansgate. 


OO: 


Standard Portable 
AC «D.C Wattmeter 


Model 310 


These instruments represent the latest development in 
electro-dynamometer Wattmeters. They are suitable 
. for both A.C. and D.C. and are guaranteed accurate to 
3% on either current. Except in certain ranges they 
are designed to withstand a continuous overload of 100% 
on the current circuit and 50% on the potential coils, 
The scales are 5} in. long, are uniform throughout their 
entire length, and are provided with mirrors to prevent 
parallax errors. 
These instruments are so carefully compensated that 
there is no discernible error due to heating effect of the 
current passing through the windings. 
A special line of WESTON Wattmeters has been 
designed for measurements in circuits where the power 


factor is very low. 
For full particulars write for catajogues. 


WESTON ELECTRICAL INSTRUMENT CO., LTD., 


STANDARD THE WORLD OVER 
Pioneers since 1888, 


15, Gt. Saffron Hill, London, E.C.1. 
Televhone : Holborn 2029. 
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= WIRE IN and WIRE UP 


pl EVERY ROOM FOR WIRELESS 


ty 


The installation of loud speaker connections in every room 

opens up a new field for the electrical engineer. More and 

more contractors are adopting Bulgin wall jacks as standard 

for this work, owing to the wide range of fittings offered to 
Drawing | match existing decorations or furniture. 


Room 


| BULGIN WALL JACKS AND PLUGS 


\\ Spare m \\\ form a neat, convenient, unobtrusive and easily fitted method 
— of installation, and are equally suitable both for private 
houses and large institutions. 


------ Patent No. 273490 and 294765 ------ 


The De Luxe Type is made in Walnut, Mahogany, 
Oak or White Bakelite with Oxy. Silver, Oxy. Copper 
or White Enamel Covers. Any colour combination. 


Price >/ ™ each (subject). 


The new Junior types are ideal for large installations. 
; ax Fitted with nickel plated covers on — or brown _ Han dreds of ether good selling Radio Products "Phone : 
lustra in our new Catalogue. 

i. vakelite bases, they cost only 2/6 each (subject). HOLB. 1072 are pam HOLB. 2072 
n. 

= — A. F. BULGIN & CO., LTD., 9, 10, 11, Cursitor Street, Chancery Lane, LONDON 


RE-WIRED WITH ST. HELENS C.T.S.—for SAFETY!! 


of the It is because ST. HELENS C.T.S. is reliable and safe 
under practically any conditions that Architects and 
Consultants everywhere specify it more and more. 
been The whole of the electrical installation of this Infirmary 
bower in the Midlands, including the Operating Theatre, 
X-Ray apparatus and emergency lighting set, has 
been re-wired with ST. HELENS C.T.S. 
Contractors who use ST. HELENS C.T.S. find how 
p. Consulting Engineer: economical it is, how it brings recommendation and 
’ Messrs. Moffet, Rosher & increased profits. Electrical Contractor 
Mann Install it on the next job and get your share of better W. G. France, 
Birmingham. business. King Street, Darleston. 


Phone: Slough 333. ST. HELENS CABLE AND RUBBER CO., LTD., SLOUGH. ‘Grams: “St. Helens,” Slough. 
= 
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ELECTRIC 
FIRES They've climbed 


and Radiators for sree 


For fifty years and more, 
1931 Season Pritchett & Gold and E.P.S. 


Co., Ltd., have been making 


We can give immediate delivery of the 

k Accumulators. For fifty years 
Elect ‘le the battery they made to-day was 
of Electric Fires, our new Catalogue always a little better than the 
gives full description and illustrations:— one they made yesterday, and 
that, in turn, an improvement 


upon.the one of the day before. 
Thus the P. & G. and E.P.S. 
Battery has its feet set firm in a 


pedigree. 


To recommend or install 
P. & G. and E.P.S. Batteries, 
therefore, is sound engineering 
practice. 


P. and G. and E.P.S. Batteries 
do their job. Well. For along 
time. Without bother or flurry. 


If you would like specifications, 
“THE HYPOCRITE ” dimensions and prices for a 
particular job, or if you would 
prefer a complete catalogue, just 


“‘Inventum” Hot Water ew a line Our consultants 
e 
Cisterns, are at your free service 


Electric Cookers, 


Boiling Rings, PRITCHETT & GOLD 
Kettles, Irons E.P.S 
and other Domestic Apparatus ACCUMULATORS 


PRITCHETT & GOLD and E.P.S. CO., Ltd 


The INVENTUM FIRES wl th | The Accumulator Co. (1921), Lid., 
Chromium Plated Reflectors have been ee ee 


Reduced in Price. Works: DAGENHAM DOCK, ESSEX. 


Glasgow Office : 
45, Clyde Place, Glasgow 
Phone: South 1246. 


including 


The company will welcome the visit of their clients’ 

customers to their showrooms at 77, Long Acre, 

where every attention will be given and goods selected 

debited to the retailer. Introduction cards sent on 
request. 


Draxe & Gorwam Wuotesae, 
77, LONG ACRE, LONDON, W.C.1. 


Branches :—MANCHESTER: 20, Piccadilly; LIVERPOOL : 
Granite Buildings, 6, Stanley Street; BRIGHTON : 24, Marl- 
borough Place; GLASGOW: 58, West Campbell Street ; 
BRISTQL: 35, Broad Street; DUBLIN: 2, Church Lane, 
College Green. Midland Representative : W. T. BOWER, 
184, Jockey Road, Sutton Coldfield. 
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HOSEN because of their proved re- 

liability.under the arduous conditions 
imposed by the hot climate, D.P. Batteries 
have been installed at four of the depots on 
the Imperial Airways Cairo to Karachi route, 
where they are playing an important part 
in maintaining the efficiency of the service. 


The Views shown are of the Residency and 
erodrome at Bushire. 


Cu; 


THE OD.P._ BATTERY CO., LTD., BAKEWELL, DERBYSHIRE. 


50, GROSVENOR GARDENS, VICTORIA, LONDON, $.W.1. 
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BATTERIES NY D.P PE BALUCHISTAN | 
STORAGE 
STORAGE on 
ARABIA * BATTERIES | STORAGE Pi 
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ELECTRICAL INSULATION 


Specialities. 


“ATLAS” INSULATING 
SILK & CLOTH. 


Specifications from TAPES in Varnished Cam- ' 
Purchasing Agents are bric, Indian and Egyptian 
invited. Cotton, Silk and Braid. 


SLEEVING. “Atlas” 


Immediate delivery and 
guaranteed quality. 


Not only are we the actuai 
Manufacturers, but we hold 


Superfine Quality in all 
dimensions up to 16 m/m. 


BLACK ADHESIVE 


TAPES. Best Superfine 
Quality. 


MICANITE SHEETS in 
Contractors to the British Moulding and Commutator 


and Foreign Governments. Qualities. 
MICA TUBES & WASHERS 


BAKELITE SHEETS, RODS 


H. Clarke & Co. (M/ cr) Limited, \\ AND TUBES. 


Atlas Works, Old Trafford, Manchester. 


Phone: 1744-5-6 Trafford Park. Grams: “Pirtoid, "Phone, Mier.” 


Send you enquiries to the actuas makers :— 


“* 
po 
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for = 
JOINT BOXES, 
SLEEVE JOINTS, 
TRANSFORMERS, | 
COMPOUND FILLED SWITCHGEAR, 
CABLE TROUGHS, 

BATTERY AND 

ACCUMULATOR SEALING, ETC. 


BERRY, WIGGINS and COMPANY, Ltd., 


TENSULAM HOUSE, WATER LANE, LONDON, E.15. 


SMALL TOMLS: TAPS, DIES, 
DRILLS, REAMERS. 


AUTOMATIC MACHINE 
WORK UP TO 1" DIA. 
62-page Illustrated Catalogue upon request. 
EXCEPTIONAL PRICES CAN 


Telephones : Maryland 3261, (4 lines). Telegrams “ Berriggins, Strat, London”. 
= ALWAYS. IN 
= j ' BRASS and STEEL. = 
= BRITISH ASSOCIATION i 0 to 12. = 
= WHITWORTH STANDARD ' = 
CHEESE, COUNTERSUNK, = 
ROUND, HEXAGON = 
7 AND GRUB SCREWS. — 
| A THREADED RODS 12 ins. = 
LONG. = 
HEXAGON, SQUARE, = 
AND WING NUTS. 
SMALL WOOD SCREWS. = 
CUT THREADS & ROLLED = 
| THREADS. = 
iq 
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INDUSTRIAL 
WORKS 
S 


EDISWAN 


DRY BATTERIES 


EDISWAN Batteries are ana 


selling better than ever 


before. Sales are con- 


tinually climbing. Good bring 


profits are becoming record 


profits. We are telling the GOOD 


public about the new 
process EDISWAN Radio 
Batteries — lower prices— ITS TRO-MEGAPHONE 
super quality. See that — 
you get your share of this ahead of competitors—in the 
handling of “stop-press” 
news, the swiftest part of 
journalism—in reading out 
late news from the tape—time 
is a vital factor! Anything 
that saves precious minutes 
is welcomed. That is the 
reason why the Srown 
Electro-Megaphone is to be 
found at the home of the 
leading London and provincial 
newspapers. 


T 


big business. 


The illustration above shows a mechanic 
using the Electro- Megaphone in the 
Machine Room, where the amplified voice 
can clearly be heard even above the terrific 
roar of the presses. 


Write for all particulars 
mentioning the Elec- 
trical Review” to: — 

S. G. BROWN, Ltd, 
WESTERN AVENUE, 
NORTH ACTON, 
LONDON, W.3. 


ti THE EDISON SWAN ELECTRIC CO. LTD. 
a ‘ 155 Charing Cross Road, London, W.C.2 
te Branches in all the Principal Towns 
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ELECTRO MEGAPHONE 
6459 
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Every oF X-RAY AND ELEGTRO-MEDICAL APPARATUS 


WHOLESALE — RETAIL — EXPORT. 


€.0.861/4 


&.0.600/7 
MANUFACTURED AND STOCKED BY: 


THE MEDICAL SUPPLY ASSOCIATION LTB., 167-185, Gray's Inn Road, LONDON, W.C.1. 


QUICKFIX ELECTRICAL FITTINGS 


QUICKFIX QUICKFIX CHROMIUM 
SCREWLESS AND SERRATED REFLECTORS 
GALLERIES. are the WORLD’S BEST. 


PRICE PER DOZEN-—+#" and 1%” Hole. 


Dia. PB oc os ’ 
4! 18/- 19/10 22/6 


E.0. 114 


Owing to the enormous in- 
crease in sales we have been 
compelled to take more com- 
modious premises at 


WHITE HORSE BUILDINGS, 


FOR NARROW WINDOWS. 
HIGH HOLBORN 60/100 WATT. 8! x 2}! 
ALSO 1)" GALLERY LONDON, 
THE “BINKIE” where comprehensive stocks Midget Reflectors. 


ADDRESS ALL ENQUIRIES TO HEAD OFFICE: 


QUICKFIX ELECTRICAL FITTINGS CO. (1928), LTD. 
QUICKFIX HOUSE, 


WOODSIDE TERRACE, GLASGOW, C.3. 


Telephone: DOUGLAS 4247 ALSO AT “Screwless, Glasgow.” 


NEWCASTLE. BIRMINGHAM. LONDON. LEEDS. ‘ MANCHESTER. 


Glassware of Foreign manufacture. 


E.D. 6680/4 
E.0.890 
CHROMIUM 
PARALLEL REFLECTORS ae 
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Catching 


The advisability that steam users should reduce chimney emissions to a strict minimum cannot be 


disregarded, in view of which a 


Demonstration Laboratory 
has been specially equipped at 


The Palace of Industry, Wembley, 


where all types of 


“ Pneuconex”’ Grit Catching Equipment 


may be seen in operation. Each unit is internally illuminated and fitted with glass inspection 


doors, enabling those interested to fully acquaint themselves with the “ Pneuconex Method ”’ of 


securing attractive extraction efficiencies. 


Pneumatic Conveyance & Extraction (1929), Lid. 


extend a cordial invitation to 


Steam Users, Consulting Engineers & Municipal Representatives. 


Conveyances arranged Broadway Buildings, 
to and from London. Westminster, S.W.1. 


"Grams : “‘ Pneuconex, Phone, London.” 


ELECTRICAL ann MAGNETIC ALLOYS 


We are specialists in these Alloys, which are all available in the form of wire, tape, 
sheet, rod, castings, etc. 


PYROMIC FURNACES 


Registered Trade Mark. “ PYROMIC.,”’ 
Heat resisting alloys for use at Now available as soaking and 
temperatures up to 1,200° C, Conveyor type. 


HIGH PERMEABILITY and LOW LOSS ALLOYS. 


RADIOMETAL 


The ideal radio transformer core. 
Provides uniform amplification over 
the whole musical scale. 


MUMETAL RHOMETAL 


Registered Trade Mark. Registered Trade Mark. 


For precision current transformers High resistivity combined with high per- 


° selding. meability. Particularly useful at h 
and magnetic shielding frequencies in telephone work owing ¥ 


‘ow loss figures. 


Write for booklets giving full details. 


TELEGRAPH CONSTRUCTION & MAINTENANCE CO., Ltd. 


QUTTAPERGHA, PHONG, Lonvon. WHARF ROAD, CITY ROAD, LONDON, N.1. : 


CLERKENWELL 6031. 
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WILL GIVE 
YOU SATISFACTION IN 
BOTH PRICE AND SERVICE. 


Mersey Caste ; | 


N BOOTLE, LIVERPOOL 
Telephone: - - BOOTLE 1485 
‘Grams : - MERCABLES, LIVERPOOL 
1 Codes : Western Union and 
‘ Hamilton (S Letter). 
SS 
-LEAD-COVERE 


The increased efficiency in radiation which 
the bold curves in the ‘““CLACO"” BEAU 
BAR gives, is so apparent to everyone who 
sees it, as toneed scarcely any selling effort. 
The “CLACO" BEAU BAR radiates the 
heat produced to every corner of the room, 
ensuring uniform temperature and greater 
comfort. There are “ CLACO" Models 
for every requirement, at exceptionally 
keen prices. Send for latest catalogue. 


\CLACO 


ELECTRIC FIRES 


THE PRODUCTS OF 


TD. MOAT FOUNDRY, 


ESTB. 1872 
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THERE IS NOTHING LIKE 
THE “VISCO” No. 124 MACHINE 


for saving money in cleaning Cinemas, 
Factories, Hotels, Restaurants, Stores, 
and Theatres. The most ‘powerful 
Vacuum Cleaner of zs class. 


Send for Catalogue 
No. 301, 
Or 
"Phone VICTORIA 6531. 


ENGINEERING 


162 102 GROSVENOR ROAD, LONDON SW1 


GEORGE BURN, LTD., 


CITY TUBE MILLS, BIRMINGHAM 


(OVER 100 YEARS’ EXPERIENCE) 


TO THE WHOLESALE TRADE. 
A GUARANTEED TUBE 
AT A 
COMPETITIVE PRICE. 


Wire Accessories for 
all Electrical Trades. 


ELECTRICALLY-WELDED 


FOR 
BOWL FIRES, HEATERS, FANS, &c. 


The ELECTRICALLY - WELDED JOINTS are 
* strong and neat, therefore improving the 
“appearance of your finished goods. 


BALSALL HEATH WIRE WORKS, 


Wenman Street, BIRMINGHAM. 


D.C. DYNAMOS and MOTORS. 


Telegrams 
MOTORS, STOCKPorr, 


Telephone: 
2280 STOCKPORT. 


LARGE STOCKS IN 
LONDON AT 


Telephone : HOLBORN 9722 (4 Hines). 


RESISTANCES 


for every conceivable purpose. 


SPECIALITIES 


Arc Resistances for High 
and Low Intensity. 


Charging Resistances. 
Tandem Resistances, 
Dimmers. 
Sliding 


AUSTIN WALTERS & SON, L> 


GAYTHORN ELECTRIC WORKS, 


LITtTtLeEe PETER STREET; 


MANCHESTER 


Resistances. 


Telephone : 
4109 
CENTRAL. 


EMERALD STREET 
THEOBALD’S ROAD, W.C.1. 


30 


~RS { 
‘ge 
TY McCLURE & WHITFIELD, Mersey Dynamo Works, STOCKPORT. 
Pa: ‘ - il 
: 
HWCARTER & JAMES 
y 
GUARDS 
tif if is 
— 


930. 


December 26, 1930. 


THE ELECTRICAL BEYIEW. XXXiX 


TORS. 


Telegrams 


RS, STOCKPORT, 


STOCKPORT, 


~ 


STREET 
D, W.C.1. 


22 (4 Hines). 


rpose. 


\, L= 


ORKS, 


-EET,;, 


HESTER. 


DONOVAN 


Products of Quality. 


INDUSTRIAL 
SWITCHBOARDS 
Ironclad or Open Type. 


FUSE BOARDS 
For Power or Lighting Circuits. 


IRONCLAD SWITCHES 
and SWITCH FUSES 
2, 3 and 4 Pole. 


KNIFE SWITCHES 
30 to 3,000 amps. 


CONTACTORS 
A.C, or D.C. 30 to 1,000 amps. 


ISOLATING LINKS 
30 to ol, 000 amps. 200 to 5,000 volts. 


ACROSS- THE- LINE 
AUTOMATIC STARTERS 
With thermal overload and 
no voltage protection. 


AUTOMATIC 
STEPLESS STARTERS 
For D. Motors. 


SEMI-AUTOMATIC 
VELVET SMOOTH STEPLESS 
STARTERS 
For Squirrel Cage or Slip-Ring 
Motors. 


FACE PLATE TYPE STARTERS 
For D.C. Motors. 


RESISTANCES & REGULATORS 
For all Purposes. 


DONOVAN & Works 


Northcote Road, Stechford, 
BIRMINGHAM. 


ELECTRIC FIRES 


The “* Cosy” No. 178. 


Convenient for the 
Breakfast-Room 


This neat and attractive fire is con- 
structed of high grade sheet metal, 
with a perforated flat top, forming 
a useful hob. Finished in Egg Shell, 
Black, Electro Bronze, Copper or 
Brass. Two bar and three bar models, 
each supplied with trivet. 


PRICE 4 2 [- 


The Hotpoint 


Electric Appliance Co., Ltd. 


Head Office: 24, NEWMAN STREET, LONDON, W.1. 
Museum 8327/8 & 6209/10. Hotpoiet, Wesdo, London. 


MANCHESTER. 
(City 3007/8) 
164, Howard Street, GLASGOW. (Central 798) 
18, Chester Street, BRADFORD. (Phone 5548) 
Viscosa House, George Street, NOTTINGHAM. 
(Phone 2620) 


Collingwood Street, NEWCASTLE-ON-TYNE. 
” (Central 6933) 
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LOW SPEED MOTORS 


Quarter, half or three-quarter H.P. at the final 
shaft, at any one of 26 standard speeds between 
26 R.P.M.and 480 R.P.M. Same dimensions for 
all speeds and all voltages. Accurate gears, run- 
ning in oil on ball bearings. British all through. 


THE NORMAND ELECTRICAL CO., LTD., 3, NORTH SIDE, CLAPHAM, LONDON, S.W.4. 


ror OVERHEAD TRANSMISSION 
CREOSOTED WOODEN POLES, 


ARMSTRONG, ADDISON CO. 
SUNDERLAND. 


ALSO SLEEPERS, FENCING, COVER BOARDS, ETC. 


"GRAMS: “TIMBER,” SUNDERLAND. "PHONES: 1812—1813. 


WATER POWER PLANT. BOOVING put «& PAPER MACHINERY. 


HEAD OFFICE 


BOVING & CO., LTD., 
56, KINGSWAY, 
LONDON, W.C.2 


Telegrams: “ JENORTEN, 
‘PHONE, LONDON.” 


BRANCH OFFICES : 


HUDDART PARKER BUILDING, 
POST OFFICE SQUARE, 
WELLINGTON, N.Z. 


P.O. Box 2142, CALCUTTA. 


CENTRAL P.O. Box 17, 
MARUNOUCHI 2 CHOME, 
TOYKO. 


~ 


TWO SPIRAL CASED TURBINES SUPPLIED TO HIDROELECTRICA IBERICA, SPAIN. 
Head 187 metres. Output 5240 B.H.P. (each). Speed 750 R.P.M. 
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for Spray Guns for all purposes, 
Pressure and Gravity Feed Con- 
tainers, Air Regulators, Air 
Compressors and Receivers, Air 
and Fluid Tubing, Spray Booths 
and Exhaust Fans. 


ic 


Go to Aerograph for complete 
Finishing Plants from the 
smallest hand-operated outfit to 
the largest industrial installa- 
tions, including cleaning and 
preparatory equipment of all 
kinds. 

Let us solve your “‘ finish” problems 
—Write now without obligation to 


AEROGRAPH Co., Ltd. 


43, HOLBORN VIADUCT, 
LONDON, E.C.1. 


uss 


* OUR NEW ADDRESS 
ON AND AFTER DEC. 22. 


Carl Zeiss (London) Ltd., 


representatives for 


EISS 


REFLECTOR 
LAMPS 


have pleasure in announcing that their 
business has again outgrown present 
accommodation, and that they are 
removing to larger premises, 


AT 


* MORTIMER HOUSE 
37—41, MORTIMER STREET, 


LONDON, W.1. 
"Phone: Telegrams 
MUSEUM 9031 “ ZEISSAG, WESDO. 
(6 lines). LONDON.” 


Your good 
right hand 


Think of the thousand and one functions of your 
hand, your fingers, your arm, and consider how 
much you are dependent on the soundness of the 
human joint. It is the same with mechanical 
joints, you are no less dependent on good reliable 
joints for the efficlent operation of your machines, 
etc. It is therefore Important that 


Werner Universal 


Ball Joints 


(SINGLE and DOUBLE) 


are used. Their dependability is recognised by 
engineers and designers in all parts of the world. 


Leaflet No. 515 
gives full details, 
may we post it? 


Sole Dastributors. 


E. H. JONES qmacuine too1s) Ltd. 


BRITANNIA WHARF, WHARF ROAD, 
LONDON, N.1. 


DUPORT 


FOUNDRIES, 


DUDLEY PORT, 
STAFFS. 


SOFT GREY IRON 
AND SEMI-STEEL 
CASTINGS FOR 
THE ELECTRICAL 
AND ALLIED 

TRADES. 


LONDON OFFICE : WORKS : 
21-24, COCKSPUR ST., TELEGRAPHIC ADDRESS. 
PALL MALL, S.W.1. “ DUPORT,” TIPTON. 
TELEPHONE and TELEGRAPH : 


C 
1.C.2 
‘a4 
E, 
NZ. 
OME. 
REGENT 6336. ‘Dig 
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HEATHMAN'S FOLD 
UP LATTICE STEPS > 
ITILIT] PATTERN 


“ ESSELLIDE ” 


DARK GREY TRANSFORMER BOARD 
in all Thicknesses and Sizes. 


“REPELLITE’ 
INSULATING SHEETS 


VERY TOUGH.—BENDS WITHOUT CRACKING. 
Large Stock in all thicknesses from ‘008 to $. Absorbent 
for Oil Impregnation. Plain or Oil Impregnated. | 


— IDEAL SLOT INSULATION. — 
Prices and Samples on application. 


Telegrams : Telephones : | FOR ACCESS TO 

“Nykoping, S C E S | LOFTS AND ROOF, 

London.” LIMITED, Extousiona, | Parsons Green, Fulham 
INSULATION DEPARTMENT, | HEATH MAN, * aa 

19, NEW BRIDGE STREET, LONDON, E.C.4. | For LADDERS of Great Variety. 


CROWN All Wires and Gables used in Electricity 
COMPOSITION SPECIALITIES : 


PREVENTS THE FREEZING OF PIPES SILK, COTTON, PAPER, 
AND VESSELS. Est. 1869. ASBESTOS, ete, covered MAGNET WIRES. 


ENAMELLED WIRES. 


SUTCLIF F E BROS. & BRYCE, Flexible Cables. Wires and Cables for Wireless. 


LIMITED. | 
Registered Office: DRAKE WORKS, HYDE. — LE Fil. DYNAMO, 
107-109, Rue du Quatre Aout, 
London Works: orks: 


Birmingham. Calcutta. Glasgow. Newcastle. Sheffield. _ Mr. E. J. OUSSET, 25, Rue Rodier, PARIS Ixc 


SB14-48 


Automatic 
Machine No. 16/0, in 
conjunction with self- 
contained Electric Polish- 
ing Motor. 


| 
Automatic Polishing Machinery 


We are always making Automatic Machines 
for Polishing and Finishing Metals and non- 
metallic substances of special shapes. 


Send for our New Catalogue 
of Automatic Polishing 
Machines, No. 297A. 


BIRMINGHAM Polishing and Finishing Materials. 


ome 


INCANDESCENT LAMP, RADIO TUBE, NEON SIGN and THERMOS BOTTLE, SEMI and AUTOMATIC MACHINERY 
Eisler Electric are pioneers in the manufacture of Incandescent Lamp and Radio Tube: 
machinery, having served the industry for many years. They are recognised as the largest 

organization specializing in quality built equipment. 
Tipless Exhaust Tube Hot Cut Flare Two and Three- 5 Pract Leadwire Welding 7 welve Head Topless Apne Base 


ending Mechine. Machine. achines. Stem Machine. illing Machine. 


EISLER ELECTRIC CORP. 
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We make a special 
MAGNETIC 
SEPARATOR 

to protect your 
Pulverizing Plant 
from 
Tramp Iron 
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dence 


provisionally protected. 


| SPENCER (MELKSHAM) Ld. MELKSHAM 


tht 


for your STEAM TURBINES, DIESEL and OIL ENGINES, 
STEAM CYLINDERS, CRANK CHAMBERS, BEARINGS, 
DYNAMOS, GENERATORS, MOTORS and MACHINES. 


Also 
Willcox’s “‘ Fiske" CUP and GEAR GREASES for grease 
cups and pressure feed systems. 


TRANSFORMER 


& OIL SWITCH INSULATING 


OIL 


| FREE FROM MOISTURE and supplied a 

in perfectly containers. Conforms to 
parts of every description— 
pltaes, bushes, tubes, blocks, | 35,7 00 VOLTS! / 
gaskets, and sheets of any | , May we send you # 
thickness in red, black, or | Lm cork SAMPLES, QUOTATION 
other colours. | ; and BOOKLET ? a 

| . . We He WILLCOX & €O., LTDe 
Vulcanised Fibre Ltd. Raines of Wich 


32-38, Southwark Street, London S.E.1 


Broadford Mills, Shalford, Guildford. Telephone: HOP 3140 


(7 lines). 
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Non-Ferrous Die Casting Co., 


Normand Electrical Co., Ltd. ... xl 
Ozonair, Ltd. 
Painter Bros., Ltd. 
Park Royal Eng. Co., Ltd. 
| Parmiter, Hope & Sugden, Ltd. xIvii 
Parsons C. A. & Co., 
Pass (Capper) & Son, Ltd. 
Peebles, (Bruce) & Co., vig 
Petters, Ltd. ‘i 
Philips Lamps, 
Phoenix Assurance Co., Ltd. 
General Cable’ Works. 
ti 
Pitman, Sir ‘. & Son, Ltd. Sup. 15 


Plessey Co., Ltd., The ww. XXVi 


Pneumatic Conveyance and 
Extraction (1929), Ltd. 
Pope’s Electric Lamp Co., Ld. 
Premier Electric Heaters 
ne Gas Engine Co., Ltd., 
Pritchett & Gold & E.P.8. Co.. 

d. on on) 
Pulsometer Eng. Co., Ltd... lv 
Quasi-Arc Co., 

(1928), L SUED 


Rawlplug Co. 
Reavell & Co., Ltd. 
Record Electrical Co., Lai ‘Sup. 20 
Renold (Hans), Ltd. 
"Sup. 7 


Revo Electric Co., Ltd. 
Reyrolle, A., & Co. +, Ltd. 
Rhodes, Brydon & Youatt,Ltd. Sup. 24 


| — Westgarth & Co 


Ltd. 
Carbons (England), 


ti ii 
Robinson (Lionel) & Co. es i 
Ross, Courtney & Co. iii 
Rotape 


x, Ltd. 
Ruberoid Co., Ltd., The 
Ruston & Hornby, 1 Ltd.. 
Ryman F., & Co... 


Sanders, W., & Co. = 
Sankey (Joseph) & Sens, Ltd.. 
St. Cable and Rubber 


Co., 
Sax ‘& Co., ‘Ltd... i 
Saxonia Electrical Wire Co. 

Ltd. i 
Schneider, S. 


Siemens Electric ‘Lamps and 
Supplies, Ltd. ... 


| Siemens Bros. & Co., Ld. oo ZEV 
Sihi Self-Priming Pump 
Simmonds & Stokes, Ltd. pes lv 
Simon-Carves, Ltd. as lv 
Simplex Conduits, Ld. “Sup. 81 
Sisson, W., & Co., Ltd. .. ie 


Sloan Electrical Co.,Ltd. 
— Power Dynamo & Motor 
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| 
DO YOU REALISE HOW 
MUCH YOUR BUSINESS = 
ats CAN BE INCREASED 
of ‘ 
IF ELO MOULDINGS 
ARE USED ?: - ‘ELO | 
MAKES POSSIBLE 
Sup. 6 
UNVARYING ACCURACY 
IN MOULDING -WHETHER 
, THE QUANTITY IS A 
DOZEN OR A THOUSAND = 
—-AND DEFINITELY 
up. 15 
LOWERS PRODUCTION 
liv 
xxvi ss h i f all > 
xl Cc Ss TS ‘ether types of 
DS . mouldings. We can supply large 
or sm uantities to your own 
special design, in many beautiful 
colours. ‘‘Elo’’ possesses high di- 
vii electric and mechanical strength, 
will resist heat and exposure, is not | 
brittle, and has no softening point. 3 
If you will write to us, we shall 2 
be very pleased to send you full Re 
iculars of “Elo” Synthetic 
esin Products. 
ip. 20 
up.7 
p. 24 
ip. 32 
i 
FINISHED MOULDINGS 
_ MOULDING- POWDER, RESIN & VARNISH 
AND 1001 OTHER USES 
BIRKBY S LIMITED, LIVERSEDGE. YORKS. 
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ylor & Challen, Lt  xlix Westminster Eng. Co = viii 
xii | Taylor & Petters, Ltd. ..  .. ii | Veritys, L Sup.1 | Westminster Tool & Electric 
Products Co., Ltd | Taylor, Tunnicliff & Co., Ltd... Venner Time Switches,Ld. ... vii Co., Ltd. 
Solenoid Regulator Co. Telegraph Condenser Co.,Ltd. xxxii | Vickers Boiler Co., Ltd... Weston Elec. Inst. Co., Lid. xxviii 
Spencers (Melksham) Ltd. ... xliii | Telegraph Construction and _ | Vincent Switchgear Mig.Co. ... i&x | Wheatley Kirk, Price & Co. -..Sup.9 
Sperryn & Co, oe fe Maintenance Co., Ltd. --£xxvi | Visco Engineering Co., Ltd. xxxviii | White Elec. Instrument Od. 
Splcers, Ltd. | Thermega Ltd. ... Vulcanised Fibre, Ltd.... ... xliii | White, W.. & Co.. 
Standard Battery Co. Tok Switches, Ltd. Wiggins, F.,&Sons_... Sup. 94 
Standard Switchgear, Ltd. Tourtel Manufacturing Co, Sup. 24 | Willcox, W. H.,&Co., Ltd, ... xii 
Standard Telephones & Cables Trelleborg Ebonite Works, Ltd. i | Welf & Morgan, Ltd. ...  ... xxvi 
Ltd. True Screws, Ltd. Walsall Electrical Co.,Ltd. ... Wolt, 8. & Co.,Ltd. 
Btatter, J. G., & Co. | Tucker, J. H., & Co.,Ltd. ...Sup.1 Walsall Conduits, Ltd... Wootton & Co.,Ltd. ... 
Stella Conduits Co.,Ltd... Tudor Accumulator Co., Ltd. ... Walters (Austin) &Son, Ltd. xxxviii | Wright (Alan) 
Sterling Varnish Tallis Russell Co., Ltd. | Ward &Goldstone, Ltd. —...8up. 3 
Btreetley Mig. C a | Tungsram Electric Lamp Works | Wardle Eng. Co., Ltd. i 
Strombo E! ectric ‘Co., Lia. | Britain), Ltd. ... Watliff Co. ... 
Sturtevant Eng. Co. ae Turner Bros. ate Watson. R. & W.. ees Yarrow & Co., Ltd. 
Go. Ltd... | Turner F. (Art Meta: vid, | Weekes (Luton) Lid. Yorkshire Copper Works, Ltd. 
Gua Hide Bros. & Bryce, Ltd... xiii Tamers Asbestos Cement, Ltd. xvili | Wetr,G.aJ,Ltd. Young, Osmond & Young, Ltd. xvii 
Switchgear & Cowans, Ltd... | Co. Wells, A. C., & Co., Ltd... 
| | West Insulating Co., Ltd. som 
‘ Westinghouse Brake & Saxby 
| Union Cable Co., Ltd. ... a Signal Co., Ltd... ..Sup.5 
Tangyes, Ltd. United Ebonite Mfg. Sup.28 | Westinghouse Blectric “Inter Zeiss, C. (London), Ltd. 
Tarmac, Ltd. Universal Winding Co. national Co... Xiii Zenith Electric Co., Ltd, oe i 


REEN’S ECONOMISERS 


FOR ALL TYPES OF BOILERS AND ALL PRESSURES 


GREEN’S STANDARD VERTICAL TUBE ECONOMISER with automatic scrapers. —e 
GREEN’S PATENT TRI-TUBE ECONOMISER installed in Power Stations all over e 
the world. 1,250,000 sq. ft. of heating surface now at work. ” 
GREEN’S H.V. ECONOMISER SINGLE TUBE TYPE, capable of withstanding the 
highest boiler pressures. 


THE FOSTER ECONOMISER installed in the largest industrial high-pressure steam- 
raising plant in Europe. 


REDUCE THE FUEL CONSUMPTION OF YOUR STEAM 
BOILERS 15-20% BY INSTALLING ONE OF OUR 
MODERN MACHINES 


E. GREEN & SON Ltd., Wakefield, ENGLAND 


Telegrams ‘‘ Economiser.” Telephone 2706. 


CLEAN AND ACCURATE GREY IRON CASTINGS 


For — 
Switchgear, 


Cable Accessories 
AND 
Joint Boxes. 


THE CRANE FOUNDRY CO., LTD., WOLVERHAMPTON. 


Telephone: 80, WOLVERHAMPTON. Wires: “CRANECO, WOLVERHAMPTON.” 


Electric Motors, 


Electric Fires 
AND 
Fittings, &c. 


; xlvi 
| 
| 
en 
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INSULATED 


lirver _ HOUSE SERVICE 


REGD. TRADE MARK) 


SAFETY 
with 
RELIABILITY. 
The 
ONLY House 


Service Cut-Out 
with a GUARANTEED 
Rupturing Capacity. 


WRITE FOR PARTICULARS. DELIVERIES PROM STOCK. 
PARMITER, HOPE & SUGDEN, LTD., 
Fluvent Electrical Works, Longsight, Manchester. 


London : 34, Victoria Street, S.W.1. Glasgow : 200, St. Vincent Street. 
Cardiff : 13, St. Andrews Crescent. 


Tel. Address: ‘‘ CLIFFORD, BIRMINGHAM.” ESTABLISHED 1776. 


CHARLES CLIFFORD SON, 


BIRMINGHAM. 


Contractors to Admiralty, War Office, and Principal Railway Companies. 


TRADE MARK. 


Man ufacturers of 


COPPER, BRASS PHOSPHOR BRONZE 
SHEETS, RODS, WIRE. 


PHOSPHOR TIN 5%, and PHOSPHOR COPPER 10% and 15% Phosphorus. 


H.C. COPPER BUS BARS and STRIP. 
MANGANESE BRONZE, YELLOW METAL and NAVAL BRASS. 
TIN, LEAD, ZINC, and COMPO WIRE and STRIP. 
Chill-cast PHOSPHOR BRONZE BARS, Solid and Cored. “Seacliff” Brand. 
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Accessories. 


Falk, Stadelmann & Co., Ltd. 
foster Engineering Co., Ltd. 
General Electric Co., Ltd. 
Pass (Capper) & Son, Ltd. 
Rawlplug Co. 

Revo Electric Co., Ltd. 
Ryman, Frederick, & Co. 

Jax, Julius, & Co., Ltd. 
Simplex Conduits, Ltd. 


Acid (Accumulator). 


General Chemical & Pharmaceutical | 
Co., Ltd. | 


Air Coolers. 
Heenan & Froude, Ltd. 


Air Compr 
British Hous 
Reavell 


m Co., Ltd. | 


The “Pneumatic Tool | 


Ltd. 


Air Filters. 
Ozonair, Ltd. 
Visco Engineering Co., Ltd 
Alloys. 


Telegraph Construction and Main- | 


tenance Co., Ltd. 


Alternators. 
Brook Motors, Ltd 
Ltd. 
Lancashire Dynamo & Moto eo 5 
Parsons, C. A., & Co., 7 7 
Peebles (Bruce) & Co., Ltd. 


Aluminium. 
British Aluminium Co., Ltd, 


Aluminium Castings. 
Mills, W., Ltd. 
Moy, Ernest F., Ltd. 


Aluminium Ware. 
Hague & McKenzie, Ltd. 


Arc Lamps. 
Korting & Mathiesen Electrical, Ltd. 


Asbestos. 
Cape Asbestos Co., Ltd. 


Auctioneers and Valuers 
(Mechanical). 
Wheatley Kirk, Price & Co. 


Automatic Control 
Pparatus. 
Holme, Edward, & Co., Ltd. 


Bakelite Mouldings. 
British General Mfg. Co., Ltd. 
Dacier, Ltd. 

De la Rue (Thomas), & Co 
Moulded Products, Ltd. 


Batteries (Primary). 
General Electric Co., Ltd. 


Batteries (Storage). 
Accumulator Makers’ Association. 
Alton Battery Co., Ltd. 

Batteries, Ltd. 

Britannia Batteries, Ltd 

Chloride Elecl. Storage Co., Ltd. 
D.P. Battery Co., Ltd. 

Hart Accumulator Co., Ltd. 
Pritchett & Gold & E.P. Ltd. 
Tudor Accumulator Co., Ltd. 


Charging Boards. 
Donovan & Co. 
Mickelwright, Ltd. 


Bell Batteries. 
Standard Battery Co. 


Bells. 
General Electric Co., Ltd. 
Gent & Co., Ltd. 
Sax, J., & Co., Ltd 


Belting. 
Dermatine Co., Ltd. 


Blowers (Portable Electric). | 


Martindale Electric Co., Ltd. 
The Consolidated 
Co., Ltd. 
Boiler Coverings. 
Sutcliffe Bros. & Bryce, Ltd, 


Boilers (Watertube). 


Simon-Carves, Ltd. 
Vickers Boiler Co., Ltd 
Yarrow & Co., Ltd. 


Books. 


Constable & Co., Ltd. 
Pitman, Sir Isaac & Sons, Ltd 


Pneumatic Tool | 


Boosters. 


Chloride Electrical Storage Co., Ltd. | 


Brushes 


Geipel, William 
Ringsdorff ongland), Ltd. 


Brush Holders. 


Ringsdorff Carbons (England), a 
Westminster Engineering Co., L 


Cable Hangers & Racks. 
Donovan & Co. 
McGregor & Co., R. 
Cables. 
(See Wire Covered.) 


Cable Covers. 
Baldwin, H. J., & Co. 
Tarmac, Ltd. 

Carbons. 
Geipel, William, Ltd. 
General Electric Co., Ltd. 
Sloan Electrical Co., Ltd. 
Casing & Capping. 
Harris, J. F. & G. 


Castings (Grey Iron). 
Butterfield, David, Ltd. 


Crane Foundry Co.. Ltd. 
Duport Foundries, Ltd. 


Chain Drive Manufacturers. 


Renold (Hans), Ltd. 
Morse Chain Co., Ltd. 


Circuit Breakers (Automatic). 
Bertram Thoma 

British “Houston Co., Ltd. 
Ellison, George, Ltd. 

General Electric Co., Ltd. 

Industry & Commerce Alliance, Ltd. 
Statter, J. G., & Co. 

Veritys Limited. 


(Electric). 
Gent & Co., 
Gillett & ee, Ltd. 
Landis & Gyr, Ltd. 

Coal Dust Firing. 
Simon-Carves, Ltd. 

Coil Winding. 

Plessey Co., Ltd. (The) 


Coil Winding Machines. 
Auto Coil be gd & Electric Equip- 


1, Ltd. 
Universal Winding Co. 


Commutator Grinders. 


Buck & Hickman, Ltd. 
Martindale Electric Co., Ltd. 


Commutators. 
Watiliff Co 
Concrete (Electrical). 
Tarmac, Ltd. 


Condenser Tubes (Brass). 
Yorkshire Copper Works, Ltd. 


Condensers (Static). 


British Insulated Cables, Ltd. 
Dubilier Condenser Co. (1925), Ltd. 
Telegraph Condenser Co., Ltd. 


Conductors (Aluminium). 
British Aluminium Co., Ltd. 


Conduits. 


Blackwell, F. C., & Co., Ltd. 
Burn, George, Ltd. 
Credenda Conduits Co. Ltd. 
Donovan & Co. 

General Electric Co., Ltd. 
Hildick & Hildick, 

Key Engineering Co., Ltd. 
Metallic Seamless Tube Co., Ltd. 
Simmonds & Stokes, Ltd. 
Simplex Conduits, Ltd. 
Stella Conduit Co., Ltd. 


Tarmac, Ltd. 

Walsall Conduits, Ltd. 
Controller Fingers. 

Ringsdorff Carbons (England), Ltd. 


Controllers. 


Allen West & oi» Ltd. 

Bertram Thom: 

British Co., Ltd. 
Electric Control, Ltd. 

Ellison (George) Ltd. 

General Electric Co., Ltd. 

Veritys, Ltd. 


Convertors (Motor). 


A.C.E.C. (Ateliers de Constructions 
Electriques de Charleroi). 
Peebles (Bruce) & Co., Ltd. 


CONTINUED 


Conveyors. 


Fraser & Chalmers Engineering | 
Works 


Cooling Towers. 
Visco Engineering Co., Ltd. 


Copper and Brass Tubes 
(Solid Drawn). 
Clifford, Chas., & Sons, Ltd. 
Yorkshire Copper Works, Ltd. 


Current Limiters. 


Chamberlain & Hookham, Ltd. 
Venner Time Switches, Ltd. 


Die Casting. 
Non-Ferrous Die Casting Co., Ltd. 


Dimmers. 
Cressall Co. 
Donovan & Co. 
Geipel (William) Ltd. 
Ltd. 
Moy, Ernest F., Ltd. 
Walters (Austin) & Son, Ltd. 


Dynamo Brushes. 


British Thomson-Houston Co., Ltd. 
Ringsdorff Carbons (England). Ltd. 
Veritys, Ltd. 


Dynamo Repairs. 
Bertram Thomas 


Dynamos. 


A.E.G. Electric Co., Ltd. 
British Thomson-Houston Co., Ltd. 


Cutting Bros., Limited. 

General Electric Co. ., Ltd. 
Lancashire Dynamo & Motor Co., Ltd. 
McClure & Whitfield. 

Peebles (Bruce) & Co., Ltd. 


Small Power Dynamo & Motor Co., | 
Ltd. | 


Veritys Ltd. 
Earthing Clips. 


Hann & Ingle. 
Ryman, F., & Co. 


Ebonite. 
Dexine, 


Ltd. 
Maul, F. W., & Co. 
Trelleborgs Ebonite Works, Ltd. 
United Ebonite Manufacturers, Ltd. 


Economisers. 
Green, E., & Son, Ltd. 


Electric Drills. 
The Consolidated Pneumatic Tool 


Wolf, 8., & Co., Ltd. 


Electric Heating. 
Bulpitt & Sons, Ltd. 
Carron Co, 
Cressall Manufacturing Co. 
Du Bois, M. E., & Co. 
Electric Fires, Ltd. 
E'ectrical Utilities, Ltd. 
Geipel, William, Ltd. 
Hotpoint Electric Appliance Co.,Ltd. 
Joyner, C., & Co., Ltd. 
Lathe (Chas.) & Co., Ltd. 
Morgan Crucible Co., Ltd 
Premier Electric Heaters, Ltd. 
Soapstone "roducts Co., Ltd. 
Thermega, Ltd. 
Wright (Alan). 
Young; Osmond & Young, Ltd. 


Electrical Accessories. 
McGeoch, W., & Co., Ltd. 


Electrical Signs. 


Simplex Conduits, Ltd. 
Walters (Austin) & Son, Ltd. 


Electrical Soldering Irons. 


Brownings Electric Works. 
Wolf, S., & Co., Ltd. 


Electricity Meters. 
A.E.G. Electric Co., Ltd. 
Bertram Thomas. 
British Sangamo Co., Ltd. 
Chamberlain & Hookham, Ltd. 
Ferranti, Ltd. 
General Electric Co., 
Hornby (Robert) & Co. os 
Korting & Mathiesen Ltd. 
Landis & Gyr, Ltd. 
Measurement, Ltd. 
Metropolitan-Vickers Elec]. Co., Ltd. 
Siemens Electric Lampand Supplies, 


Led. 
Westinghouse Elec. International. 


Electro-Medical and X-Ray 
Apparatus, &c. 
Medical Supply Assoc.. Ltd. 


ON PAGE L. 


Electro-Megaphones. 
Brown, 8. G., Ltd. 


Engineers and Contractors 
(Electrical). 
British Thomson-Houston Co., Ltd. 
Clarke, Chapman & Co., Ltd. 
Dalyte Electrica] Co., The. 
English Electric Co., Ltd. 
Johnson & te Ltd. 
Moy, Ernest Ltd. 
Standard And & Cables, Ltd. 
Veritys Ltd. 


Engines (Oil). 
Blackstone & Co., Ltd. 
Crossley Bros., Ltd. 

Davey, Paxman & Co., Ltd. 
Hick, Hargreaves & Co., Ltd. 
Petters, Ltd. 

Ruston & Hornsby, Ltd. 


Engines (Steam). 


Reavell & Co., Ltd. 
Sisson, W., & Co., Ltd. 


Extrude Metals. 
McKechnie Bros., Ltd. 


Fairs. 
British Industries Fair. 


Fans. 
A.E.G. Electric Co., Ltd. 
Berkeley & 
Davidson & Co., 
General Electric On, Ltd. 
Hogan & Wardrop. 
Leach, 8S. G., & Co., Ltd. 
London Fan & Motor Co., Ltd. 
Marelli, E., & Co., Ltd. 
Simon-Carves, Ltd. 
Veritys, Ltd. 


Feedwater Treatment. 
Weir, G. & J., Ltd. 
Fibre. 
Austin & 
Dacier, L 


Mosses & Mitchell. 
Vulcanised Fibre, Ltd. 


Fittings (Electric Light). 


Benjamin Electric, Ltd. 

British Thomson-Houston Co., Ltd. 

Dorman & Smith, Ltd. 

Engineering & Lighting Equipment 
Co., Ltd. 

Foster Engineering Co., Ltd. 

General Electric Co., Ltd. 

Holophane, Ltd. 

Korting & Mathiesen Electrical, Ltd. 

Lighting Trades, Ltd. 

McGeoch W., Ltd. 

Nash & Hull, Li d. 

Philips Lamps, 

” Electrical Fittings Co. 

Simplex Conduits, Ltd. 

Typerlite Co. 

Veritys Ltd. 

Wardle Engineering Co., Ltd. 

Zeiss, C. (London) Ltd. 


Fire Extinguishers. 
Kidde, W., & Co. (Inc.). 


Flexible Couplings. 
Donovan & Co. 


Forgings. 
Jenkins, R. 


Midland Electric Mfg. Co., Lta. 
Parmiter, Hope & Sugden, Ltd. 
Simplex Conduits, Ltd. 

Veritys Ltd. 


Fuse Boxes. 


Bill, 8., & Co., Ltd. 
Donovan & 
Henley’s, W. T., Tel. Wks. ay Ltd. 
Midlavd Electric Mfg. Co., L 
Moy, Ernest F., Ltd. 
Parmiter, Hope & Sugden, Ltd. 


Fuses. 


Artic Fuse Mfg. Co., Ld. 
Bill, 8., & Co., 

Castle Fuse and Co., Ld. 
Donovan & Co. 

Foster Co., Ltd. 
MoGeoch, W., & Co. 

Midland Electric Mi. Co., Ltd. 
Mey, Ernest F., 

Parmiter, Hope & Sugden, Ltd. 
Weekes, L. (Luton), Ltd. 


Gears. 
Brown (David) & Sons (Hudd.), Ltd. 
Matterso: 


og 
A.E.G, Electric Co., Ltd. 
4 Blair (J. Martin). | 
Donovan & Co. 
| 
| 
sors. | 
| 
| 
| 
| | 
| | 
| 
Canning & Co., Ltd. 
Crypto Electrical Co., Ltd. 
f 
| 
| 
| Balmford, W. 
Imr 
| | 
| 
‘a ib | 
| 
| 
| | Bill, 8., & Co., Ltd. 
; a | Donovan & Co. 
| 
= 
| 
| 
| 


Ltd. 
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PART OF THE DIAL—ACTUAL SIZE. 


GLANCE 


Full details are given in 
List 157-X. May we send 
you a copy. 


In this robust indicator the CO, percentage is 
shown in clear figures on a dial 13 inches in 
diameter, — actual percentage figure being 
ILLUMINATED by a white light, while the 
pointer, in line with it, is also i illuminated — 
by a green light if the percentage is increasing, 
by a red light if it is decreasing. 

The indicator is operated electrically from a 
distance by a galvanometer which may be com- 
mon to any number of indicators up to six, and 
is automatically connected up to each in turn. 


CAMBRIDGE 


INSTRUMENT CO 


45,GROSVENOR PLACE 
“LONDON, S.W.1 


‘ORKS 
LONDON & Head Office 
CAMBRIDGE 6 Showrooms 


— 386 DOUBLE CRANK PRESS — 


For Cutting and Bending Work of all shapes, 
Cutting and Forming Drum Ends, Vehicle 
Number Plates, etc.; also for Cutting Armature 
Plates for Notching, or complete with Slots. 


IN GREAT VARIETY ARE USED IN 
THE MASS PRODUCTION OF | 
MANUFACTURED ARTICLES. 
TOGGLE DRAWING, SINGLE CRANK, 
DOUBLE CRANK,NOTCHING 
FOR ELECTRICAL TRADES, 
ROLLER FEED, 
TURNTABLE FEED, 

HOPPER FEED, 
COINING,. 
CARTRIDGE. 


TAYLOR & CHALLEN, Ltd., 


ENGINEERS & MAKERS, 


DERWENT FOUNDRY, WORKS AND SHOWROOMS, 
CONSTITUTION HILL, - BIRMINGHAM. 


Telegrams : Telephone: 
DERWENT, BIRMINGHAM. CENTRAL 0376. 


LONDON OFFICE : St. STEPHEN'S HOUSE, VICTORIA EMBANKMENT, S.W.1 Telegrams ‘TAYCHAL, PARL,’ LONDON. Telephone VICTORIA 3513 
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Generators. 
British Thomson: Houston Co., Ltd. 


Brush Electrical Engineering Co., Ld. 


General Electric Co., Ltd. 
Holmes, J. H., & Co., Ltd. 


Glass. 
General Electric Co., Ltd. 


Grit Catching Equipment. 


Pneumatic Conveyance and Extrac- 
tion (1929), Ltd. 
Visco Engineering Co., Ltd. 


Heating and Cooking 
Apparatus. 
— G. Electric Co., Ltd 
gz & Co. 


& Sons, Ltd. 

Bertram Thomas. 

British Electric Transformer Co., Ld. 
Chesterton, Jones & Co., Ltd. 
Cooper-Stewart Eng. Co., Ltd. 
Oredenda Conduits Co., Ltd. 
Domestio Electrification, Ltd. 
Geipel, William, Ltd. 
General Electric Co., Ltd. 
Jackson Electric Stove Co. 
Revo Electric Co., Ltd 

The Electric Heating Co. 


Heating Units. 


Bray (Geo.) & Co., Ltd. 
British Resistor Co., Ltd. 
Electric Elements Co. 


Hydraulic Machinery. 


Hollings & Guest, Ltd 
Tangyes, Ltd. 


Instruments (Measuring). 


British Thomson-Houston Co., Ltd. 

Cambridge Instrument Co., Ltd. 

Crockatt, W., & Sons, Ltd 

Electrical Equipment and Carbon 
Co., Ltd. 

Elliott Bros. (London), Ltd. 

Erskine, Heap & Co 5 

Everett, Edgcumbe & Co., Ltd. 

Evershed & Vignoles, Ltd. 

Ferranti, Ltd. 

General Electric Co., Ltd. 

Johnson & Phillips, Ltd. 

Metropolitan-Vickers Elec. Co, 

Nalder Bros. & Thompson, Ltd, 

Record Electrical Co., Ltd. 

Siemens Bros. & Co., Ltd. 

Walsall Electrical Co., Ltd. 

Weston Elec. Instrument Co., Ltd. 

White Electrical Instrument Co. 


Insulating Beads. 


Dacier, Ltd. 
Holder-Harriden, Ltd. 
Robinson (Lionel) & Co. 
Tavlor, Tunnicliff & Co. Ltd. 


Insulating Material. 


Electric Co., Ltd. 
Bakelite, Ltd. 
Sarrett & 


Jerry, Ltd. 

Birkbys, Ltd. 

Clarke, Co. Ltd. 
Dacier, L 

De la rhomas) & Co., Ltd 
Bllison, George. 

General Electric Co., Ltd. 

Griffiths Bros. & Co. (London), Ltd. 
— and Waterproofing Co., 


Litholite Ltd. 
Lorival Mfg. Co. (1921), Ltd. 
L.P.8. Electrical Co. 

Micanite and Insulators Co., Ltd. 
Newalls Insulation Co., Ltd. 
Ruberoid Co., Ltd. 

Spicers, Ltd. 

Sterling Varnish Co. 

Taylor & Petters, Ltd. 

Tullis Russell & Co., Ltd. 
Turners Cement, Ltd, 
Watson, R. & W. 

West Insulating Co., Ltd. 


Ballers. 
De la (Thomas) & Co. 
Taylor, Tunnicliff & Co., Ltd 


Insurance. 
Phoenix Assurance Co., Ltd. 


Ironclad Switchgear. 


Berry’s Sete Ltd. 
Bill, 8., & Co., Ltd. 
British Thomson-Houston Co., Ltd, 
Donovan & Co. 
Ellison, George, Ltd. 

ine, Heap & Co., Ltd. 
Ferguson, Pailin, Ltd. 
Foster Engineering Co. Ltd. 
General Electric Co., Ltd. 
Metropolitan-Vickers Elec. Co., Ltd. 
Midland Electric Manufacturing Co. 
Parmiter, Hope & Sugden, Ltd. 
Reyrolle, & Co., Ltd. 
Sanders, W., & Co. 
Simplex Conduits, Ltd. 
Switchgear, Ltd. 
Btatter, J. G., & Co. 
Vincent Switchgear Mfg. Co, 


Jacks (Lifting). 
Equipment & Engineering Co., Ltd. 
hy Pneumatic Tool 


Joint Box Compounds. 
Berry, Wiggins & Co., Ltd. 


Joint Boxes. - 
Tarmac, Ltd. 


Ladders. 
Heathman, J. H. 


Lamp Holders. 


General Electric Co.. Ltd 
Standard Telephones & Cables Ltd. 


Lamp Machinery. 


Eisler Electric Corporation. 


Lamps. 
British Elec. Lamps, Ltd. 
British Thomson-Houston Co., Ltd. 
Burdette & Co., Ltd. 
Cryselco, L 
Dawson, E., & Co. 
Edison Swan Electric Co., Ltd. 
Electric Lamp Factors, Ltd. 
Foster Engineering Co., L 
General Electric Co., Ltd. 
Pope’s Electric Lamp Co., Ltd. 
Siemens Electric Lamps and Sup- 
plies, Ltd. 
Electric Lamp Works 


Lamps (Arc). 
General Electric Co., Ltd. 


Lamps (Decorative). 
Millet, J. 


Lamps (Portable). 
Heyes & Co., Ltd. 


Lanterns. 
Simplex Conduits, Ltd., 


Lifts. 
Marryat & Scott, Ltd, 


Lighting Sets. 
Austinlite, Ltd. 
Paul, Ltd. 
Cape 
City Electrical Co. 
General Electric Co., Ltd. 
Kohler Co., Ltd. 


Lock Nuts. 
British Dardelet Threadlock, Ltd. 


Locking Washers and 
Terminals. 
Barber & Colman, Ltd. 


Machine Tools. 
Taylor & Challen, Ltd. 


Melting Furnaces. 
Armstrong- Whitworth 


Birmingham Mica Co. 
Dacier, Ltd. 

Taylor & Petters, Ltd. 
Vandervelde, L. 
Wiggins, F., & Sons. 


Mica Undercutters. 
Martindale Electric Co., Ltd. 


Motor Starters & Controllers. 


Bertram Thomas. 

British Thomson-Houston Co., Ltd, 
Brookhirst Switchgear, Ltd. 
Donovan & Co. 

Ellison (George) Ltd. 

Erskine, Heap & Co., Ltd. 

Geipel, William, Ltd. 

General Electric Co., Ltd. 

Igranic Electric Co., Ltd.° 
Metropolitan-Vickers Elec Co., Ltd, 
Moy, Ernest F., Ltd. 

Solenoid Regulator Co. 

Veritys, Ltd. 


Motors. 


A.E.G. Electric Co., Ltd, 

Asea Electric Ltd. 

Bergmann Electric Co., Ltd. 

B.K.B. Electric Motors, Ltd. 
British Thomson-Houston Co,, Ltd. 
Brittain’s Electric Motor Co, 


Century Electric ‘Co. 

Churton (T. Harding) & Co., Ltd, 
Crompton-Parkinson, Ltd. 
Crypto Electrical Co., Ltd, 
Cutting Bros. & Co., Ltd. 
Construction Co., Ltd, 


Fair, W. D., 

General Electric Co., Ltd. 
Hall, J. P., & Co., Ltd. 
Higgs Motors. 


Lancashire Seaoe & Motor Co., Ltd. 


CONTINUED ON PAGE LII. 


Motors.— continued. 


Leach, 8. G. & Co., Ltd. 
Mather & Platt. 
Mavor & Coulson, Ltd. 
McClure & Whitfield. 
Metropolitan-Vickers Co., Ltd. 
Newton Bros. (Derby), L 
Normand (The) Electrical Ltd) 
Peebles (Bruce) & 

Power Dynamo & Motor Co., 


Ltd. 
Sun Electrical Co., Ltd. 
Veritys Ltd. 
Wolf & Morgan, Ltd 


Motor Repairs. 
Brownings Electric Co. 
Crewe, Allen & Co. 
Westminster Engineering Co., Ltd. 
Moulding Material. 


Bakelite, Ltd. 
Birkbys, Ltd. 


Oil. 
Willcox, W. H., & Co., Ltd. 


Oil Cans and Filters. 
Wells, A. C., & Co. 


Ozone. 
Ozonair, Ltd. 


Padlocks. 
Tourtel Mfg. Co. 


Paint-Spraying. 
Aerograph Co., Ltd. 
B.E.N. Patents, Ltd. 
Wells, A. C., & Co., Ltd. 
Phosphor Bronze Sheets, &c. 
Clifford, Chas., & Son, Ltd. 


Pillars. 
Hardy & Padmore, Ltd. 


Plugs. 
Electric, Ltd. 


Pneumatic Flue Dust 
Extraction. 


Pneumatic Conveyance and Extrac- 
tion (1929), Ltd. 


Pneumatic Coal and Ash 
Handling. 
Pneumatic and Extrac- 
tion (1929), 
Porcelain, China, &c. 
Leach, 8. G., & Co., Ltd. 
Macintyre, J., & Co., Ltd, 
Taylor, Tunnicliff & Co., Ltd 
Power Presses. 
Ross, Courtney & Co., Ltd. 


Pressed Mouldings. 


Birkbys, Ltd. 

Brownie Wireless. 

Dacier, Ltd. 

De la Rue (Thomas), & Co, 

Lorival Mfg. Co. 

Streetley Mfg. Co. 
Presses. 

Taylor & Challen. 


Pulverised Coal Plant. 
Simon-Carves, Ltd. 


Pumps. 


Hall, J. P., & Sons. 
Pulsometer Engineering Co. 
Rhodes, Brydon & Youatt, Ltd. 
Sihi Self Priming Pump Co, 


Recording Apparatus. 
Gent & Co. 
Gledhill, G. H., & Sons, Ltd. 


Rectifiers. 

Bruce Peebles & Co., Ltd. 
Westinghouse Brake & Saxby Signal 
Reflectors. 

Beuttell, A. W., Ltd. 

Simplex Conduits, Ltd. 
Regulators. 

Cressall Manufacturing Co. 


Resistances. 


British Electric Resistance Co., Ltd, 
Cressall Manufacturing Co. 

Curtis — Co., Ltd. 
Donovan & C 
Blectro-MechanicalBrake Co., Ltd. 


Resistances.— continued. 


Mickelwright, Ld. 
Moy, Ernest Ltd. 
Walters (Austin), & Son, Ltd. 


Resistance Wire. 


Cressall Manufacturing Co. 
Robinson (Lionel) & Co. 


Rewinds. 


British Electric Co. 
Collins Electrical, Ltd. 


Rheostats. 
Bertram Thom 
British “Houston Co., Ltd. 
Cressall Manufacturing Co. 
Donovan & Co, 
Electro-Mechanical Brake Co., Ltd 
Geipel, William, Ltd. 
Isenthal & Co., Ltd. 
Moy, Ernest F., Ltd. 
Walters (Austin) & Son, Ltd. 
Zenith Electric Co., Ltd. 


Screws and Terminals. 


Armstrong, Stevens & Son. 
B.A. Manufacturing Co,, Ltd. 
Castle, T. L. 

Davis & Timmins, Ltd. 

Dowler, F., & Sons. 

Electrical Screw & Rep. Works. 
L.P.S8. Electrical Co. 

M.C.L. & Repetition, Ltd. 
Ross, Courtney & Co., Ltd. 
True Screws, Ltd. 


Searchlights. 
The London Electric Firm. 


Signals (Industrial). 
Gent & Co. 


Slate. 
Ashford, Dunn & Co., Ltd. 
Inigo Jones & Co. 


Solderimg Iron. 


Westminster Tool & Electric Co.. Ld, 


Soldering Material. 
Fiuxite, Ltd. 


Stampings. 
Harris, A. E., & Co., Ltd. 
Sankey, J., & Sons, Ltd. 
Turner Bros. 


Stokers. 
Bennis, E., & Co., Ltd, 


Strip Lighting Lamp Helders. 
“ Beeantee’’ Illuminations, Ld. (The) 


Switchboards. 


Berry’s Ltd. 
Bertram Thom: 

British “Houston Co. Lt 
Donovan & Co. 

Drake & Gorham, Ltd. 
Ellison (George) Ltd. 
Erskine, Heap & Co., Ltd. 
Ferguson, Pailin, Ltd. 

Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 
Johnson & Phillips, Ltd. 
Mavor & Coulson, Ltd. 

Moy, Ernest F., Ltd, 

Mudie’s Electrical Co., Ltd 
Park Royal-Engineering Works. 
Statter, J. G., & Co. 
Switchgear & Cowans, Ltd. 
Veritys, Ltd. 

Walsall Electrical Co., Ltd 
Weekes, L. (Luton), Ltd. 


Switchboard Enclosures. 
Johnson, R., Clapham & Morris, Ltd 
Switches. 


Arrow Electric Switches, Ltd. 
Berry’s Electric, Ltd. 


Crabtree, J. A., & Co., Li 
Donovan & Co. 

Dorman & Smith, Ltd. 
Drake & Ltd. 
Erskine, Heap & C es Ltd. 


F'oste 
General Electric Oo., Ltd, 
& Phillips, Ltd. 
Kerso! 
MoGeoch, W., &Co., Ltd. 
Metropolitan-Vickers Elec, Co., Ltd. 
Midland Electric Mfg. Co., Ltd. 
Moy, Ernest F., Ltd. 
Reyrolle, A., & Co., Ltd. 
Simplex Conduite, Ltd. 
Sperryn 
Tok Switches, Ltd. 
& Co. 

eritys, Li 
Weekes, L. (Luton), Ltd. 


Switch Fuses. 
Donovan & Co. 


Surrounds (Art Metal). 
Turner, F. (Art Metal), Ltd. 


Tapes. 
Connolly (Blackley), Ltd. 


Ltd. 
Geipel, William, Ltd. 
L.P.8. Electrical Co. 
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THE 
ALTON 
CLOSED-TOP 
CELL 


N line with the progressive spirit behind 
i ALTON Batteries of Merit, and following 
the constant research and improvement which 
is conducted, now comes the ALTON Closed- 
Top Cell. 


Illustration of the new It is totally different from, and in many respects 


ALTON Closed-Top Cell. 


LTHE 
ALTON 
COMPAINY 


LTo.| 


zeteprone: 


A ALTON 67. 


LONDON OFFICE : DONINGTON HOUSE, 
NORFOLK STREET, 
STRAND, - - W.C.2. 


Telephone - - TEMPLE BAR 9265-6. 


Telegrams - BATT ERIC oO tL, 
ESTRAND, LONDON. 


altogether superior to the closed-top, or sealed- 
in cells now on the market. 


A few of the outstanding features are :— 


l. Top is not sealed down and the sec- 
tions, complete with separators and 
end-tensioning springs, can be re- 


moved bodily. 
2. Cells are sent out FULLY CHAR- 


GED—one reason why installation 
costs are lower on this than on any 
other type of battery. 


3. Specially designed packing cases simp- 
lify handling problems. 


Write at once for publication 21A, which gives 
full particulars of this important advance in 
battery practice. 
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CLASSIFIED INDEX OF ADVERTISEMENTS.—(Contiiued from page /). 


Telegraph Poles. 
Armstrong, Addison & Co. 
Burt, Boulton & Heywood, Ltd. 
Calders, Ltd. 
Telephones. 
os Electric Co., Ltd. 
Standard Telephones & Cables, Lid. 


Temperature Regulators. 


Drayton Regulator and Instrument 


Co., Ltd. 
Nathan & Allen. 
Thermostats. 
Venner Time Switches, Ltd. 


Time Recorders. 
Gledhill Brook Time Recorders, 


Time Switches. 
A.E.G. Electric Co., Ltd 
Geipel, William, & Co. 
Gent & Co., Ltd. 
Horstmann Gear Co., Ltd. 
Landis & Gyr, Ltd. 
Nathan & Allen, 
Venner Time Switches, Ltd. 


Tipplers. 
Spencers (Melksham), Ltd. 


&c. 
Buck & Hickm: 
Neill, J., & Co. (8 (Sheffield), Ltd. 
Tools (Portable Electric). 
Marryat & Place, 
The Consolidated Pneumatic Tool 
Co., Ltd. 
Wolf, 8., & Co.. Ltd. 


Towers. 
Painter Bros., Ltd. 


Tramways Supplies. 
British Thomson-Houston Oo., Ltd. 
General Electric Co., Ltd. 
McGeoch, W.. & Co., Ltd. 


Transformers. 


Asea Electric, Ltd. 

British Electric Transformer Co. 
British Thomson-Houston Co., Ltd. 
Ferranti, Ltd. 

Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 

Johnson & Phillips. Ltd. 
Metropolitan- Vickers Elec. Co., Ltd. 
Peebles (Bruce) & Co., Ltd. 

Statter, J. G., & Co. 


Tubes (Solid Drawn), Copper, | 


Brass and Condenser. 
Yorkshire Copper Works, Ltd. 


Tubular Sleeving. 


Dacier, Ltd. 
L.P, ‘Electrical Co. 


A.E.G, Electric Co., L 
Fraser & Chalmers ‘Works, 


Turbines (Steam). 


British Thomson-Houston Co., Ltd, 
Richardsons, Westgarth & Co., Ltd. 


Turbines (Water). 


Boving & Co., 
Gilkes, G., & ‘suk n, Ltd, 


Universal Ball Joints. 
Jones, E. H. (Machine Tools), Ltd. 


Vacuum Cleaners. 


A.E.G. Electric Co., Ltd. 
C.C.A. (Vacuum) Cleaners, Ltd. 
Gillespie & Beales. 

Rotapex, Ltd. 

Schneider, S 


Sturtevant Co, Ltd. 


Engineering 
| Visco Engineering Co., Ltd. 


MISCELLANEOUS 
Relating to Situations, Articles for Sale and Wanted, &c., appear 


Wire (Covered)—continued. 


Connolly (Blackley), Ltd. 

Edison Swan Cables, Ltd. 

Enfield Cable Works, Ltd. 

Foster Engineering Co., Ltd, 
Geipel, William, Ltd, 

General Electric Co., Ltd. 

Glover, W. T., & Co., Ltd. 
Henley’s, W. T,, Teleg. Works Oo.,Ld, 
Hooper’s Telegraph & I.R. Works, Ld, 
Johnson & Phillips, Ltd. 

Le Fil Dynamo. 

Liverpool Electric Cable Co., Ltd. 
London Electric Wire Co., Ltd. 
L.P.S. Electrical Co, 

Macintosh Cable Co., Ltd. 
McGeoch, W., & Co., Ltd. 

Mersey Cable Works, Ltd. 

Saxonia Electrical Wire Co., Ltd, 
Siemens Bros, & Co., Ltd. 

St. Helens Cable & Rubber Oo., Ltd, 
Standard Telephones & Cables, Ltd. 
Union Cable Co., Ltd. 

Ward & Goldstone, Ltd. 


Wire (Uncovered). 


| Vacuum Pumps. | 


The Consolidated Pneumatic Tool | 
Co., Ltd. 


Varnishes, &c. 
Crane, Fredk., Chemical Co., Ltd. 


Ventilation. 
General Electric Co., Ltd. 
London Fan & Motor Co., Ltd. 
Matthews & Yates, Ltd. 
Veritys, Ltd. 
Visco Engineering Co., Ltd. 


Washing and Ironing 
Machines. 
Rotapex, Ltd. 


Water Level Indicators 
(Remote). 
Venner Time Switches, Ltd. 


Water Recorders. 


Gent & Co., Ltd. 
m Bolton, T., & Sons, Ltd. 
Engineers. Richard, Johnson Nephew Ltd. 
, Boving & C Smith, F., & Co., Ltd. 


Gilkes, G., Ltd. 


Weighing Machines. 
Avery, W. T., Ltd. 


Welding Machines (Electric). | 


“M.P.” Elec. Welding Machine Co. 
Quasi-Arc Co., Ltd. 


White Beetle Mouldings. 
Streetly Mfg. Co, Ltd. 


Wire Guards. 
Carter, H. W., & James, Ltd. 


Wireless. 


Bulgin, A. F., & Co., Ltd. 
General Electric Co., Ltd. 

Gent & Co. 

Marconi Wireless Telegraph Co. 
Ward & Goldstone, Ltd. 


Winches. 
| The London Electric Firm, Wiring Systems. 
| Bowker, 8. O., Ltd 
| 
| 


Wire (Covered). Simplex Conduits, Ltd. 
A.E.G. Electric Co., Ltd 
British Insulated Cables, Ltd. 
Cable Makers’ Association 
Callender’s Cable & Genstvestion Co. | 


ANNOUNCEMENTS, 


Woodwork (Electrical). 
Wootton & Co., Ltd. 


on Sup. 9, &c. 


KASLY TE RO LANGLEY WORCS 


SOLICITED; 


M.c.L & REPETITION LT | 


TELEGRAMS 


- POOLLANE LANGLEY. BIRMINGHAM | 


GILLETT & JOHNSTON, LTD. 


CROYDON, ENGLAND. 


SYNCHRONISED 


ELECTRIC CLOCKS 
of Progressive Design, 


Estd. | 


H.M,. ADMIRALTY, WAR OFFICE, 
AIR MINISTRY, 
G.P.O., 
(over 800 in the New London County 


NO WINDING. 


ARTHUR LYON & CO., 
14, QUEEN VICTORIA ST., E.C.4, 


[1844. 


as supplied to: 


INDIA OFFICE, 
CROWN AGENTS, L.C.C, 


Hall), etc. 
ACCURACY. 
London Agents: 


TELEPHONE: 6818-9, 


SPRAYED LAMPS 


Trade Mark. Trade Mark, 


HAVING EQUIPPED OUR 
WORKS WITH THE LATEST 


TYPE OF SPRAYING PLANT, 
WE ARE ABLE TO GIVE 


QUICK DELIVERY 
OF THE 


STANDARD COLORS 


Send us your Enquiries. 


SPENCER HILL ROAD, "PHONES 


OXFORD HOUSE, 


British 
Eectric 


Lamps 9-15, OXFORD ST., W.1. “sods. 
48, CHURCH STREET, 
Lto. BIRMINGHAM. 
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HONES 
MBLEDON 
141-2-3. 


ERRARD 
804-5. 


ENTRAL 
6888. 


ADVT. OF MIDLAND ELECTRIC MFG. CO., LTD., BARFORD ST., BIRMINGHAM. 


worth more 
but costing less. 


Judged by quality, M.E.M. 
gear is worth more than 
other similar gear, but 
because of M.E.M. large 
scale standardized produc- 
tion, it actually costs less. 


The M.E.M.Company are 
proud of the service they 
render to the electrical in- 
dustry by providing fully 
protected switch and fuse 
gear in ever increasing 
quantity, of ever improving 
quality, at ever decreasing 
price. 


See that M.E.M. gear is 


used on your jobs. 


All electrical wholesalers carry stocks. 
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| We are exhibiting 

BRITISH INDUSTRIES} 

Metal Thread Screws and Repetition Work. (LTD. ),! me { 

YORK ROAD, KING'S CROSS, and WOOD GREEN, LONDON, N.! stanp No. 16 Gs. | 
Telephone : NORTH 0580. Telegraphic Address : “CONDUCTIVITY, LONDON,” 


The illustration shows a Single-Phase Alternator of 
62°5 kVA capacity, 1,000/850 Volts, 62:5 amps., 
350/300 Cycles. Motor, 240 Volts D.C. 


HASLAM & NEWTON, Ltd., EWTON BROS. BROS. 
LONDON OFFICE : — (DERBY) eines 


IMPERIAL BLDGS., KINGSWAY, W.C.2. Tel. : “‘ Dynamo-Derby.” 
TELEPHONE : HOLBORN 0531. ‘Phone: Derby 1620. 
TELEGRAMS : PONFEX, PHONE, LONDON. 
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:Pulsometer:: 


Centrifugal Turbine Pumps 


Our long experience and the large variety 
For Heads up to 3,500 ft. of our patterns enables us to supply pumps Write for List No. 1168. 
exactly suited for the duty they have to perform. 


Lonvon sw.” POulsometer Engineering 


SIMON-CARVES 
MULTIPLE DRUM 


BOILERS 


cc Ci The fact that an average CO, 


owing any unburnt gases, can 


ce long periods is evidence of the 


| EN extreme flexibility and efficiency 
0) (0) of the Simon-Carves plant. 
10% The chart is an average example 
of every-day working on two Simon- 
» Carves Boilers, fired by Simon- 
Carves “ Unit ” Pulverisers, at the 
—5% Wallasey Power Station. 
SIMON-CARVES 
LIMITED 
x x XI Pdi I IL I IW 20, MOUNT ST., MANCHESTER 


VIDENCE EFFICIENCY 


WATERTIGHT PLUGS (NipHAN)] CABLE COUPLINGS 


N 560 
N 548 N 541 


4, Vernon Place, Southampton Row, W.C.1. 


ae 
3 
i 
HIGHEST EFFICIENCY. LOW RUNNING COSTS. 
2 
5 
5 
¥ 
3 
Telephone : = 
Helborn 8637. 
a 
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for Xmas Profit 


A special department of 


Sunco Service has been 
organised to deal with 
_Xmas orders. The last 


minute rush is sure to 
come, and we strongly 


advise our customers to 


order as early as possible. 


Nevertheless, should you 


be faced with the usual 


frantic demand at the 


eleventh hour you will 


know that Sunco will see 
you through, both on 
delivery and quality. 


118-120, CHARING CROSS ROAD, LONDON, W.C.2. 


49-50, Park Place. Telephone : wee alten de 112, Pilgrim Street. 

Telephone-28511 Temple Bor 3500. —4 “‘Secabiles, Westcent, London” 
ines). \ 
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